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VIEWS, NEWS AND INTERVIEWS. 


The New York Board of Aldermen 
last week granted permission to the 
Dry Dock, East Broadway & Battery 
surface road to operate four storage- 
battery cars on its line as an experi- 
ment. The same company recently 
applied to the Park Board for per- 
mission to change its motive power 
from horses to electricity. The ap- 
plication was denied. 





A plan for the consolidation of 
nearly all the electric light and power 
plants in Portland, Deering and West- 
brook, Me., is under consideration. 





Mr. Justus Eck, managing director 
of Laing, Wharton & Down, London, 
has been a recent visitor in the United 
States, investigating the latest features 
of electrical progress in this country. 
Mr. Eck has traveled quite exten- 
sively in the United States and is 
greatly pleased with the cordial re- 
ception he has received. He sailed 
for Europe last week. His company 
is the London representative of the 
Okonite Company, Limited. 





Edison’s phonograph has had a 
battle royal with Russian press censor- 
ship, says the Anglo—Russian. In 
the pavilion of the public gardens 
in T'agonrog, the machine was ex- 
hibited, and attracted large audiences. 
It played and sang, and laughed and 
spoke for some time undisturbed, 
until a police officer heard the 
machine reciting one of Kriloff’s 
famous fables, viz., ‘‘ Demyan’s 
Ukha” (soup or hospitality), but with 
some variations on the original text. 
The officer got suspicious, and not 
trusting to his memory, he 1an at 
once and got Kriloff’s book, and came 
again to listen to the phonograph’s 
version of the fable. To his horror 
he found the fable reproduced not at 
all as it was paseed by the censorship 
more than half a century ago. An 
alarm was raised at once, the higher 
local authorities communicated with, 
and the manager of the pavilion, Mr, 
Parafinovitch, was called upon to 
explain the behavior of that speaking 
American beast. All the poor manager 
could do was to open the mysterious 


inside of the criminal machine and 
hand over to the authorities the in- 
discreet cylinder which threatened to 
tell the peaceful inhabitants so many 
undesirable things. But the arrest 
of the chief criminal was considered 
insufficient, as it could not have acted 


The Mildé and [ondos Electrical 
Cab. 

Messrs. Mildé and Mondos, of Paris, 
have lately completed an experimental 
two-seated electric carriage, the suc- 
cess of which has decided them to 
take in hand the construction of an 





Fie, 2,—PLAN OF THE MILDE 


without a human accomplice. So, 
according to the Taganrog Viestnik, 
the affair has taken its official 
course, and the innocent manager of 
the pavilion has lost in the meantime 
his generally good appetite and sound 


sleep, as he does not know in what 
punishment the official proceedings 
will result, and how long he will have 
to wait until his fate is decided. 





President Henry B. Cutter, of the 
Cutter Electrical and Manufacturing 
Company, Philadelphia, visited New 
York city last week. 


Fre. 1.—Tue Miip& anp Monpos ELECTRICAL CaB, 


AND Monpos ELECTRICAL CAB. 


electrical cab of a design similar to that 
shown in Fig, 1, and according to the 
draft specifications furnished to Lon- 
don Industries and Iron, the details of 
the arrangement to be adopted are as 
follows; The motor OC (Fig. 2),which 





is of the double-wound type, is ene 
closed in a box under the center of 
the bottom of the vehicle body, 
Two speeds are provided, the speed 
gear being fitted in the motor- 
box, and controlled by friction 
clutches. Gear wheels are mounted 
on the ends of the motor shaft, these 
communicating the power to the 
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wheels [ on the intermediary shaft. 
From the latter to the rear wheels 
the power is conveyed through a 
single chain. The accumulators A 
are carried in a recess at the rear of 
the vehicle. The battery comprises 
42 cells enclosed in ebonite boxes, 
the total weight of which when 
charged is nearly 9 cwt. The 
capacity of the accumulators is 9 
kilowatts, sufficient, it is claimed, 
for a run of from 45 to 50 kilo- 
meters, the average discharge, at a 
potential of 50 volts, being 30 am- 
peres, with a maximum of 60 
amperes. With the view of reduc- 
ing the vibration the carriage body 
is connected to the frame by a double 
set of springs, while the design is such 
that the load is evenly distributed. 
The rear axle runs in oil boxes; the 
road wheel on the chain side is keyed 
rigidly to the axle, the latter carrying 
one of the bevel wheels of the differ- 
ential gear. The other bevel wheel 
of the differential is mounted on the 
hub of the opposite road wheel, 
the latter running loosely on the 
axle. 

All the maneuvering gear is so con- 
nected together that in applying the 
brakes the accumulators are discon- 
nected from the motor. The latter 
can be run in either direction by first 
breaking the contact and then revers- 
ing the switch. ‘Two brakes are pro- 
vided, one operated by the foot and 
one by a handwheel. The steer- 
ing and speed-changing levers, H 
and E respectively, are all arranged 
within easy reach of the driver. The 
maximum speed of the carriage is 15 
kilometers (934 miles) per hour, but 
by means of the two-speed gear and 
the switch B, any rate of speed, be- 
tween 2 and 15 kilometers, maj, it is 
claimed, be obtained. ‘The dimen- 
sions of the carriage, which is in- 
tended for two passengers exclusive 
of the driver, are; Length, 10 feet 
3 inches, and width 4 feet 9 inches, 
Its total weight, including three pas- 
sengers, is estimated at 1,570 kilo- 
grammes (9034 cwt.) made up as 
follows; Weight of carriage, 740 
kilogrammes; ditto accumulators, 
450 kilogrammes; ditto motor and 
power-transmitting mechanism, 160 
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kilogrammes ; and ditto of three per- 
sons, 210 kilogrammes. 

In connection with the projected 
cab, which Messrs. Mildé and Mondos 
intend at present for private use only, 
they have prepared plans of a com- 
bined carriage shed and charging sta- 
tion in conjunction with large private 
residences, the current being taken 
from the supply mains in the streets. 


ee 
LITERARY. 


Oassier’s Magazine for January in- 
cludes in its table of contents an 
article by E. H. Mullin entitled 
‘‘Electric Power in the Machine 
Shop,” illustrated with 15 engravings. 


McClure’s Magazine for January 
yields perhaps its first attraction in 
its pictures. As an example of 
general excellence in magazine illus- 
tration it is, indeed, an extraordinary 
number. Every picture but one—a 
beautiful reproduction of Burne- 
Jones’s painting “‘ Vespertina Quies” 
—has relation to the reading matter ; 
is strictly illustrative, in other words ; 
but such is the intrinsic interest of 
them and the vividness of their execu- 
tion, one derives from simply running 
through the number and looking at 
them that mental satisfaction which 
is usually to be had only from reading. 
They are, in other words, each and 
all, a good story in themselves. But 
then this is what the pictures naturally 
would be in McClure’s, which lives 
to the rule of never failing, whatever 
else happens, to tell a good story. 


An exquisite drawing by Wenzell, 
illustrating a Christmas poem of 
Clinton Scollard’s, and a double- 
page of ‘‘ Christmas Eve in the Klon- 
dike,” by S. Werner, are particularly 
effective features of the current 
Collier’s. There are, in addition to 
poems by Margaret E. Sangster, Joel 
Benton and Charles Gordon Rogers, 
two short stories by Curtis May and 
Wardon Curtis. The regular con- 
tributors to this excellent weekly, 
Julian Hawthorne, Edgar Saltus, 
John Habberton and Edgar Fawcett, 
are men of sterling literary fame, 
whose writings embody the best 
thought of the day in life and liter- 
ature. The editor of Collier’s prom- 
ises many striking improvements 
within the coming year, among them 
frequent illustrations from artists of 
world-wide reputation—Remington, 
Wenzell, Lafarge, Howard Pyle, Eric 
Pape, Thulstrup, Peter Newell and 
Alice Barber Stephens ; serial stories 
by Henry James and Mrs. Cruger 
(‘‘ Julien Gordon”), and a new lyric 
by Swinburne. 


_——— pe - 





Heavy Accident Damages. 


William Johannes’s suit against the 
Nassau Railway for $25,000 damages 
for loss of a leg, by being run over by 
one of the company’s cars, has re- 
sulted in an award of $15,000 by a 
jury in the Supreme Court. The 
railway’s motion for a new trial was 
denied. The whole question hinged 
on whether Johannes was or was not 
intoxicated at the time. More than 
30 witnesses appeared for the plain- 
tiff. 


ELECTRICAL REVIEW 


PERCHOID. 





BY H. MARTYN HART, D.D. 





One of the well known surgeons of 
London two generations ago was Mr. 
Napier Ford. Mr. Ford was not only 
a surgeon of repute, but he possessed 
the inventive faculty in an eminent 
degree. Many surgical instruments 
still bear the marks of his resource. 
But his chief work was with oils. He 
invented a substitute for glass, with 
which many conservatories and large 
buildings are roofed. It is transparent 
and yet not brittle. For six years he 
steadily pursued his experiments to 
perfectly oxidize oil. Itis well known 
that linoleum and that class of goods 
is oil imperfectly oxidized. A Mr. 
Walton secured patents in England 
andthe United States for his pro- 
cess. 

This consists in suspending from a 
gutter a sheet of sleazy muslin ; lin- 
seed oil is allowed to run into the 
gutter and lap over down the sheet. 
As it is thus exposed to the air, some 
of it becomes oxidized, and in time 
the sheet is covered with about an 
inch of thickened oil. The sheet and 
the adhering pasty mass is ground 
together, and this is the foundation 
of linoleum. 

Mr. Ford, however, hit upon a plan 
by which every particle of the oil is 
fully oxidized. He heated the oil 
with litharge, continually stirring it 
with a revolving paddle for many 
hours. The oil is then allowed to 
cool. Tow, properly prepared, is 
dipped into this oil, placed in wire 
baskets and exposed, in diverse ways, 
to currents of air. The oil adhering 
to the filaments of the hemp became 
wholly oxidized. Under the micro- 
scope the threads of hemp appear 
sheathed with a coating of amber. 
Upon running this through masti- 
cating rollers, a sheet of leathery 
material appears. This material is, 
in fact, closely allied, if not identical 
in its chemical composition, with 
india-rubber. By further processes 
of manipulation it becomes more and 
more like india-rubber, acquiring 
considerable resilience. It is found 
that mixing it with sulphur increases 
its tenacity. It readily mixes with 
any pigment. 

Perchoid, as Mr. Ford named it, 
shows many extraordinary qualities. 
It can be rolled as thin as a piece of 
tissue paper on any fabric and on 
leather ; the leather becomes imper- 
vious to moisture, but not to air. It 
would seem that rubbers will not be 
wanted in the near future, and, as it 
takes an efficient polish, a wipe with 
a wet sponge will ‘‘shine” our boots. 
‘‘India-rubber sheeting” is made of 
it at one process; imitation leather 
for cushions and buggy tops, etc., it 
makes excellently; no air, no exposure, 
no sunlight, no boiling, no acids have 
the slightest effect upon it. A chem- 


ical manufacturer in Birmondsey, 
whose hydrochloric-acid tank used to 
be lined with gutta-percha, at a cost 
of $50, and had to be renewed, had 
his tank lined with perchoid for 
$1.50, and the acid has no apparent 
Hydrofluoric acid will 


effect on it. 


remain in a tank so lined perfectly 
clear. For steam and water packing 
it is better than rubber, because 
grease, which readily causes rubber to 
disintegrate and which is always about 
machinery, has no effect on it. All 
sorts of waterproofing it produces 
eight or 10 times cheaper, and more 
endurable than rubber. It is a good 
electrical insulator, because it never 
becomes brittle and never leaves the 
wire. Its cheapness—five or six cents 
a pound—will stimulate its use. No 
doubt pneumatic tires will be made of 
it, and the wear of solid tires made of 
it is very gratifying. The openings 
for roofing and flooring with perchoid 
are interminable. 

Mr. Ford died four years ago, and 
the perchoid interests came into the 
hands of Mr. Charles Grist, an elec- 
trical engineer. He has made such 
improvements in the manufacture 
that he has taken out patents in his 
ownname. Patents have been secured 
in this country, and preparations for 
its manufacture are in process. 

Pegamoid, which is just being 
thrust into public notice, is a soluble 
celluloid, with which fabrics are 
soaked. The material thus produced 
is waterproof, and possesses some use- 
ful qualities. 

A company has just begun to manu- 
facture perchoid near London, and 
finding ‘‘Pegamoid” advertised so 
largely they changed the name of 
perchoid to oxylin. But in America 
the original name perchoid, some- 
thing of the nature of percha, will be 
retained out of respect to its inventor. 





Wireless Telegraphy. 
[From the London Electrical Review.] 


In your interesting article on this 
subject in your issue for the 8th instant 
you say: ‘* We think there can be no 
doubt that Marconi is the true and 
first inventor of the elevated elec- 
trodes on the receiver and trans- 
mitter.” 

In a book entitled ‘‘ The Inventions, 
Researches and Writings of Nikola 
Tesla,” published early in 1894, pages 
346-9, will be found much interesting 
matter with regard to what is therein 
termed ‘‘the transmission of intelli- 
gible signals, or perhaps even power, 
to any distance without the use of 
wires.” In particular, an arrange- 
ment of transmitter and receiver, 
each connected with one terminal to 
earth, and with the other terminal to 
an insulated body of large surface, 
shown in a diagram as elevated above 
the earth, is suggested for the pur- 
pose of what is indexed as “ teleg- 
raphy without wires.” 

Without in any way desiring to 
detract from the credit that is due 
to Mr. Marconi for the results that 
he has obtained, I think ‘that it is 
only fair to Mr. Tesla that attention 
should be called to the above. 


A. A. C. SWINTON. 
October 22. 


>_> 


Mr. W. H. Preece, C. B., F. R. 8., 
the engineer-in-chief of the British 
General Post Office, who has been on 
the sick list for several weeks past, is 
recuperating on the Mediterranean. 
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ELECTRIC RAILWAY NOTES. 


The Ferry street car house of the 
West End Street Railway Company 
in Everett, Mass., was destroyed by 
fire last Friday, together with 90 
of the road’s most valuable electric 
cars. The total loss will be nearly 
$150,000. 

The New Jersey Electric Railroad 
Company, which operates the trolley 
lines between Singer and Hoboken, 
running through Paterson, Passaic 
and Rutherford, has gone into the 
hands of a receiver in consequence of 
default in the payment of one year’s 
interest at five percent ona mortgage 
of $3,500,000. 

At the annual meeting of stock- 
holders of the Rapid Transit Railway 
Company, of Syracuse, N. Y., the 
following officers were elected: W. 
M. Brown, of New Castle, Pa.; Theo- 
dore H. Conderman, of Philadelphia ; 
D. A. Coffinberry, of Cleveland ; 
Charles R. Flint, L. K. McClymonds 
and Edward Cornell, of New York, 
and W. R. Kimball, W. P. Gannon 
and A. OC. Chase, of Syracuse. At a 
meeting of the directors, to be held 
soon, the following officers will prob- 
ably be re-elected : President, W. M. 
Brown ; vice-president, W. R. Kim- 
ball; treasurer, T. H. Conderman, 
and secretary, W. P. Gannon. Mr. 
Conderman has been treasurer since 
October, Mr. Chase having resigned 
that office. 

It is rumored that there will be a 
reorganization of the Fort Wayne, 
Ind., (Consolidated) Electric Railway 
Company, which has control of all 
the lines in that city and is now in 
the hands of M. Stanley Robinson, for- 
merly general manager, and John H. 
Bass, as receivers. The company 
went into the hands of receivers over 
a year ago, the alleged cause being the 
appropriation of $1,500,000 in bonds 
by J. J. Shippard, of Cleveland, Ohio, 
to his own use, against whom charges 
are now pending in that city. It is 
understood that the Robinsons, of 
Cleveland, the heaviest stockholders 
in the company, will withdraw, also 
Mr. Bass, vice-president. E. M. 
Scott, representing Chicago capital- 
ists, was recently in Fort Wayne ex- 
amining the plant. ‘The personnel of 
the new company has not been dis- 
closed. 


The Lincoln, Neb., Street Rail- 
way, comprising all of the lines in the 
city operated by electricity, was sold 
at foreclosure sale on December 17 for 
$60,500, subject to the lien of the 
city for taxes to the amount of $60,- 
000. The purchasers were M. L. 
Scudder, of New York, and William 
Belcher, of New London, Ct., rep- 
resenting the first and second mortgage 
bondholders, the New York Secur- 
ity and Trust Company, and the New 
York Guaranty and Indemnity Com- 
pany. The first mortgage bonds 
amount to $500,000, with five years’ 
defaulted interest, and the second 
mortgage bonds to $840,000. The 
two trust companies are not owners 
of the bonds, but trustees for several 


hundred owners, who lose a large per- 
centage of their money, the road 
equipment and franchises, it is said, 
being worth less than $200,000, 
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Tragic Death of a Telegraph Super- 
intendent in Persia. 


We regret to announce the death 
of Mr. E. Graves, assistant superin- 
tendent of the Persian Gulf Tele- 
graph, which took place in Persia last 
week under particular shocking cir- 
cumstances, says the London Elec- 
trical Engineer. Mr. Graves was in- 
specting the line between Jask and 
Chauber, at a distance of 90 miles 
from the former place, when, accord- 
ing to Reuter, he was attacked in 
camp by tribesmen, who entered his 
tent at dusk, and, pinning him to 
his bed, disemboweled and decapi- 
tated him. The native staff escaped, 
but the camp was looted and de- 
stroyed. 

The following additional facts were 
published in the Daily Telegraph of 
December 8: ‘‘ Inquiries made by a 
Dalziel representative confirm the re- 
port of the murder in Persia, at a 
point to the east of Jask, near the 
entrance to the Straits of Ormuz, of 
Mr. E. Graves, assistant superintend- 
ent of telegraphs under the Indian 
Telegraph Department. So far as is 
known at present, Mr. Graves had 
reached the Rafich River, between 
Jask and Gwador, and was there 
murdered while in bed, the object of 
the crime being robbery. No further 
details had been received at the India 
Office up to a Jate hour last evening. 
It is believed, however, from inform- 
ation received of Mr. Graves’s move- 
ments, that the murder must have oc- 
curred between ‘Thursday night and 
Friday morning. Fortunately, Mr. 
B. T. Ffinch, C. I. E., director-gen- 
eral of the Indo-European Telegraph 
Department, of the India Office, who 
left Eugland by the P. and O. steam- 
ship “‘ Rome,” on November 4, was 
at Kurachi when the report of Mr. 
Graves’s murder was received, and at 
once left for Jask, where active steps 
will immediately be taken for the de- 
tection and punishment of the mur- 
derers, who, it is believed, can be 
identified. In this work Mr. Ffinch 
will receive every assistance from the 
British political agent at Bushire, 
Lieutenant-Colonel Talbot, and the 
naval force in the Persian Gulf. 
Further news of the punitive meas- 
ures to be taken can not be known for 
some days, as Mr. Ffinch will not 
arrive at Jask until Thursday or Fri- 
day. Everything possible is being 
done by the Persian Government to 
assist in securing the murderers. Mr. 
Graves, whose career has been brought 
to so untimely an end, has-been over 
30 years in the service of the telegraph 
department, and had only six months 
to serve, when he could have claimed 
his pension. He was born on Decem- 
ber 5, 1844, and had thus almost 
attained his fifty-third year. Mr. 
Graves was for some years in the 
Royal Engineers, in which he attained 
the rank of sergeant, and went out to 
Persia in August, 1863, where he has 
been principally engaged ever since. 


In 1878 he left the army, and was 
appointed to the civil staff of the 
Indian telegraphs in that year. The 
sad news of his death was conveyed 
yesterday to his wife, who, with her 
son, is at present residing near 
London.” 


ELECTRICAL REVIEW 


The Cross Oil Filter. 


An oil filter which has been highly 
indorsed by a large number of users 
is the “‘Cross,” illustrated herewith, 
made by the Burt Manufacturing 
Company, 222, 224 and 226 South 
Main street, Akron, Ohio. The com- 
pany has been established eight years 
and has an extended trade throughout 
the world. Every user of machinery 
knows the loss sustained through 
*‘waste” oil, which could be used 
again if the impurities were removed. 

In Fig. 1 is shown a sectional view 
of the Cross oil filter. It is made of 
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Fie. 1.—SECTIONAL VIEW OF THE CROsSs 
Om Fiiter. 


extra grade, heavy galvanized iron, 
all joints soldered, lapped and riveted. 
It is neatly painted, with polished 
brass fittings and nickel-plated rim. 
The bottom chamber E is filled with 
pure warm water, which is heated by 
means of a steam pipe passing through 
the filter. Very little steam is re- 
quired, and if the filter is kept in a 
warm place, it will not be necessary 
to make steam connection at all. 
The waste oil is poured in through 
top grating A (see Fig. 1). It then 
passes into chamber B, through the 
layer of waste, which collects all the 
heavier impurities. From thence 
through the perforated bottom of 
chamber B, down in the direction 
shown by the arrows into tube CO, and 
from here into filter plate D, where 
the increased weight of the water has 
a tendency to keep the oil buck in 
tube C. Llowever, the pressure of 
o1l in chamber B forces it down and 
spreads it out over plate D in a very 
thin film, which constantly changes 
surface and grows thinner as it travels 
from the ceuter to the circumference 
of plate D, thus exposing every par- 
ticle of waste oil to the action of the 
water. It then flows upon plate D’ 
and D”, going through the same proc- 
essineach case. When the oil leaves 
the filter plate D’, it is in a finely 
divided state of separation and thor- 
oughly mixed with water, which 
washes it out and from which it 
separates by gravity all the remaining 
impurities, which settle in chamber 
E, and can be removed through cock 
No. 3. From plate D” the oil again 
filters through the stratum of filter- 
ing material F, and from there it 
rises to chamber G, the reservoir con- 
taining the purified oil. It is then 
drawn off as required from cock No. 1. 
The Cross specia! oil filter, designed 
for electric plants and similar places 


where a large amount of lubricating 
oil is used, is shown in Fig. 2. It is 
constructed from extra heavy galvan- 
ized iron; all seams are lapped, riv- 
eted and soldered. The finish is a 
rich, bright cherry red, all fittings of 
burnished brass, making the filter an 
ornament to any engine-room. Every 
part is strongly made, all inside work 
being rigidly braced and reinforced. 
Each filter is fitted with a gauge to 
show the amount of filtered (pure) 
oil in reservoir. Any size of cocks 
can be furnished. If preferred, the 
pure oil cock can be replaced with a 
gate-valve so that connection may be 
made direct to bearings, or wherever 
the oil is to be used. 
_- 


Niagara Power in Buffalo.* 


Two of the largest grain elevators 
in the world, built in Buffalo, N. Y., 
during the Summer, at a cost of nearly 
$1,000,000, are now successfully using 
vast quantities of the new Niagara 
Falls power, and within a few weeks, 
aud as soon as the necessary electrical 
machinery can be installed, the wheels 
and machinery of the Union Drydock, 
one of the leading shipbuilding plants 
on the Great Lakes, will also be 
turned by the Falls current. 

Several other of the city’s most im- 
portant industries also are contem- 
plating changing from steam power 
to the cheaper and better Falls elec- 
tric power, and within a very few 
months it is certain that energy from 
Niagara Falls will be in very general 
use by the great manufacturing and 
commercial establishments through- 
out the city. 

The Cataract Power and Conduit 
Company, which has charge of the 
distribution of Niagara power in 
Buffalo, has at its disposal practically 
sufficient power to supply all demands 
by Buffalo manufacturers for a long 
time to come. Already the Buffalo 
General Electric Compary has con- 
tracted for 3,000 horse-power, to be 
used in lighting the city. The 
Buffalo Street Railway Company re- 
ceives 2,000 horse-power, 1.000 of 
which has been in use since Novem- 
ber, 1896, for operating its cars. The 
Great Northern elevator receives 
1,000 horse-power and the new Elec- 
tric elevator 450 horse-power, while 
the Union Drydock Company will 
use between 500 and 1,000 horse- 
power. 








—_—_———_ a> 
A Health Exposition. 


An International Health Exposi- 
tion will be held at the Grand Central 
Palace, New York city, for five weeks, 
beginning April 25 next, under aus- 
pices and with a breadth of scope 
which are a guarantee of conscientious 
and intelligent effort, and which can 
not fail to awaken a widespread popu- 
lar interest. 

There will be a display, covering 
more than three acres of floor space, 
of practical apparatus and appliances 
of all kinds, taking in everything, 
from Mr. Atkinson’s Aladdin stove to 
a huge garbage crematory in actual 
operation. 

One of the most interesting features 
will be the department of electricity, 


* From Greater Buffalo. 
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showing its applications not only to 
health and sanitary matters, but as 
an aid in household economics. 

Mr. Luther Stiringer, consulting 
electrical engineer of the World’s 
Fair, Atlanta, Nashville and Omaha 
expositions, has been retained in a 
similar capacity for the International 
Health Exposition. Mr. John J. 
Carty, chief engineer of the New 
York Telephoue Company, is the ad- 
visory committee on electro-therapeu- 
tics. 

Mr. Charles F. Wingate, the sani- 
tary engineer, is the supervising di- 
rector; Mr. B. E. Greene, secretary ; 
Mr. Montgomery Maze, treasurer. 
Offices of the exposition are now open 
at the Grand Central Palace. 
a 

LATE NEWS. 

Permission has been granted to the 
Second Avenue Railroad Company, of 
New York city, to adopt the under- 
ground trolley system on that portion 
of its line on Ninety-sixth street be- 
tween First and Second avenues. 





It was announced last Saturday 
that the arbitration committee which 
has charge of the dispute between the 
Electrical Contractors’ Association 
and the Electrical Workers’ Union, 
of New York city, has reached a 
settlement, fixing the rate of wages 
at $3.50 a day instead of $4, which 
the men demanded. 


Permission has been granted to the 
Metropolitan Street Railway Com- 
pany, of New York city, by the State 
Railroad Commission, to adopt the 
undergroun! electric trolley system 





Fig. 2.—Tae Cross Specitan O1n FILrer. 


as a motive power on that portion 
of the New York & Harlem Rail- 
road leased by the Metropolitan on 
Thirty-fourth street, from Second 
avenue to the Long Island Ferry. 
In consequence of the large number 
of cars of the several lines making 
terminals at the ferry in East Thirty- 
fourth street, the Railroad Commis- 
sion has advised the Metropolitan 
company that sufficient flagmen, 
trackmen and safety devices on the 
cars must be provided to guarantee the 
safety of passengers and pedestrians. 
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ilI—HOW TO BECOME AN ELEC- 
TRICAL ENGINEER.* 





by “nz. 3.” 





Every youth should choose his own 
profession, and his natural aptitude 
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including tuition, books, clothes, etc., 
for each year in one of the great tech- 
nical schools in the Central States 
was, respectively, $214, $217, $227 
and $300. However, the catalogues 
of nearly every university give similar 
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for any line of business should be 
known by the time the common school 
branches are completed. The embryo 
electrical engineer should have a taste 
for mechanics, a liking for mathe- 
matics and astrong constitution. He 
will graduate from high-school about 
the age of 18, twelve years having 
been spent in the school-room or at 
play. A rest from text-books is now 
advisable, and it is time that the 
young man should learn to work with 
his hands as well as with his head. 
Hard work under the rigid rules of a 
workshop will be a benefit at this 
time. 

If the young man lives in the city 
there will be no great difficulty in find- 
ing employment in some manufactur- 
ing establishment,if he is not too choice 
in the kind of work. Itis by no means 
necessary that it be an electrical estab- 
lishment, for it is the knowledge of 
tools and machines that is desired. A 
small shop is preferable to a large 
one, for the work will be more diversi- 
fied. However, the larger shops will 
have the better equipments, and here 
the young man will have to get more 
by observation. The drudgery in 
doing this hard work, which is often 
monotonous and_ requires little 
thought, is a good lesson, for then the 
young man begins to realize that any 
success comes only after earnest and 
faithful efforts. The compensation 
for this work will be $4 or $5 per 
week. 

A good mechanical training is 
highly desirable, and several years of 
such work might be profitable; but 
the American youth is impressed with 
the idea that he must succeed early. 
Consequently, after a year of such 
labor, the workshop is given up for a 
college course. The college training 
means more than the student gets 
from the text-books; it gives one a 
mental discipline which enables one 
to think methodically and express 
himself in aconcise and lucid manner 
—a commendable trait in an elec- 
trical engineer. The cost of a college 
course is the next problem. Perhaps 
the experience of the writer may help 
to solve this. The entire expense, 





*Third prize contribution. See Execrricat Re- 


view, December 8, 1897, p. 276. 


estimates. The first vacation was 
spent in the setting-up department 
of an engine works as an assistant to 
a machinist, at $1 a day. The next 
was occupied in the drafting-room of 
a manufacturing concern, at $2 per 
day. During the vacation between 
the junior and senior years, employ- 


ROENTGEN-RAY NOTES. 





BY WiLLIAM ROLLINS. 





VII—OTHER REASONS WHY THE VAC- 
UUM RISES. 

If we have a tube with two fixed 
terminals, a movable platinum target, 
which is not cooled, and is placed as 
nearly as possible at the apex of the 
cathode discharge, we shall in time 
raise the vacuum, if we send sufficient 
force through the tube. If we study 
the appearance of the target, we shall 
see that molecules of aluminum from 
the cathode driven against it are so 
heated as to combine with the oxy- 
gen of the residual gases. One way 
to prevent this is to have only inert 
gas in the tube, another to cool the 
target, and there are times when it is 
best to cool the cathode. 

Another reason why the vacuum 
rises has been pointed out to me by 
Mr. Kirmayer. Sometimes the glass 
wrapping of the platinum wire sup- 
porting the anode gets cracked. This 
does no harm until the tube is re- 
versed. Ther a spark forms and the 
vacuum rapidly rises. I have not 
definitely determined the cause, but 
until further investigations consider 
it one of combustion. 





Be 


be 














Fig. 2.—ARMATURE CORE FoR 110-KtLowaTr GENERAL ELECTRIC _BELT-DRIVEN 
RAILWAY GENERATOR, SHOWING COILS AS PLACED ON, THE CORE. 


ment was found in a small electrical 
manufacturing concern as an_all- 
around map, doing a little drafting 
and testing, and instaliing machines. 
The compensation was #8 per week. 
If the young man lives in one of the 
larger cities, where manual training 
schools are maintained, such a course 
will shorten his college work one or 
one and one-half years. 

After the college course is complete, 
if further training is desired, some- 
times advantage may be taken of the 
student courses in some of the large 
electrical works, as those of the Gen- 
eral Electric or Westinghouse. The 
college graduate fills out a blank, 
sent by the company upon applica- 
tion, and states what line of work he 
wishes to pursue. If admitted, the 
instruction is very thorough, and 
takes about two years to complete. 
The compensation is about 8, 10, 12 
and 17% cents per hour for each of 
the four periods of six months each. 
Some of the best engineers in the 
country have taken advantage of this 
training. 

When the college course is ended, 
the young man need not feel discour- 
aged if he finds he has to start into 
some menial work, as is nearly always 
thecase. His training will bring him 
just advancement, and, after some 
years of experience and hard work, 
he may feel that he has earned the 
suffix ‘‘ Electrical Engineer” to his 
name. 


VIII—WHY THE DEFINITION OF A 
REFLECTING FOCUS TUBE Is BETTER 
IN ONE PLANE THAN ANOTHER. 


If we study the target mentioned we 
shall see that the roughness caused 
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there must always be part of its sur- 
face where some of the rays strike 
either before or after they come to a 
focus. Therefore for the best defini- 
tion the surface of the target should 
not be at an angle of 45 degrees. 
And the double focus tube which 
has two reflecting surfaces, both 
of which can be cooled in the way 
previously shown, is to be avoided as 
the definition isalways bad. In prac- 
tical work we should be careful to so 
place the tube in relation to the 
patient as to see the oval figure at 
such an angle as to reduce its length. 
If we make the surface of the target 
at right angles with the cathode dis- 
charge this strikes a fairer blow and 
such a tube is very bright, though it 
has serious objections, because the 
available field 1s annular on account 
of the cathode shadow. Nor does an 
annular cathode overcome the diffi- 
culty, partly because this form of 
cathode does not bring the discharge 
to as good a focus, and partly because 
when the Roentgen rays are sent 
back in the direction of the cathode 
there is less light. 


IX—DIRECT-ACTING, NON-REFLECT- 
ING FOOUS TUBES. 

Roentgen’s_ reflecting platinum 
anode tube in some of its modified 
forms is now practically the only 
type used, because it gives so much 
light, but the older type—where the 
cathode discharge, sent forward to 
the wall of the tube, there producing 
Roentgen rays, which are transmitted 
in the same directiun instead of being 
reflected—has always had a fascination 
for me because when I look with the 
eye of the mind at what takes place in 
such a tube, I see a more symmetrical 
movement in the molecules of the 
residual gases than is possible in the 
reflecting type. If, however, we try 
to get good definition by focussing 
the cathode discharge upon the glass 
it is at once destroyed nor will cool- 
ing preserve it, so in their present 
form such tubes are not prac- 
tical. In Note 6 I mentioned that 
with powerful generators platinum 
would be permeable, and spoke of a 
tube with a cooled platinum disk 
forming that part of the wall on 
which the cathode discharge was 
focussed. Meanwhile, for ordinary 
generators and potentials producing 
the rays of such wave length as we 
want to distinguish markedly between 
certain tissues of the body, we can 
make an opening in this platinum 
disk and close it with beryllium, which 
having au atomic weight of nine, one- 
third that of aluminum,jis transparent 
and at thesame time makes a good tar- 
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by the cathode discharge has an oval 
figure. However perfectly we grind 
the curvature of the cathode, mechan- 
ical and other reasons prevent us 
from bringing the discharge to a 
point. Moreover as the surface of 
the anode is at an angle of 45 degrees 


READY FOR BINDING. 


get on which to receive the focus of the 
cathode discharge and as a window 
for the Roentgen rays to come 
through. There are mechanical de- 
tails in this tube which, requiring 
woodcuts to illustrate them, will be 
described more fully in a subsequent 
note. 
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CHAUNCEY M. DEPEW’S MISSED 
OPPORTUNITY. 


HOW HE CAME TO ESCAPE BEING THE 
OWNER OF THE TELEPHONE. 








In a recent interview with a New 
York Tribune reporter, Hon. Chaun- 
cey M. Depew recounts his first ac- 
quaintance with the telephone. The 


question of the death of Mr. Gardiner 
G. Hubbard brought forth the follow- 
ing interesting reminiscence: 

‘* Thirty years ago I was counsel for 
the Harlem road, and Gardiner G. 
Hubbard was railway mail inspector. 
In the course of our official duties we 
were thrown frequently into contact, 
and came to know each other well. 
I hked him and he seemed to like 
me. We grew more and more confi- 
dential, until one day Hubbard came 
into my office, and leaning against 
my desk. said: 

*** Depew, Ihaveason-in-law. He 
isa bright young fellow named Bell. 
He is a student, and not very practi- 
cal in his ideas. He has invented a 
talking telegraph. It is a wonderful 
sort of an arrangement. I think it 
has wonderful possibilities in it for 
short communication for use in vil- 
lages and other places, and will save 
a great deal in messenger-boy fees and 
soon. I don’t think it will ever be 
of much use for long-distance mes- 
sages, but it seems as if it might have 
a field of its own.’ 

‘*In those days Hubbard had no 
money, and I had only a little. He 
suggested to me that I take an inter- 
est in the invention, and made a 
proposition that I advance $10,000, 
for which he would give a sixth in- 
terest in the patent. I said I would 
think it over. The next day I went 
down-town and saw Williath Orton, 
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my estate, for in the event of my 
having secured an interest in that 
tremendously successful company, I 
do not think I should be alive to-day. 
Why? Because I would have sud- 
denly grown rich. I would have had, 
aside from my tremendous holding of 
stock, an enormous revenue that it 
would have exhausted me to spend. 
There would have been no incentive 
for me to engage in healthy labor and 





New Belt-Driven Railway 
Generators. 


So rapid has been the development 
of the railway generator directly con- 
nected to the driving engine, and so 
extensive its adaptation, that the rail- 
way public is liable to lose sight of 
the fact that the belt-driven gener- 
ator is still greatly indemand. Many 
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an intellectual work such as I have 
been compelled to keep at in order to 
make my way inthe world. [attribute 
my life and my health to continued 
and healthful labor. Not overwork, 
or underwork, but just a natural allot- 
ment and fair share. Had I received 
all this income and sudden wealth, 
there would have been no incentive 
to work; I should have deteriorated 
and would to-day, perhaps, be dead, 
and forgotten as one in life who was 


cases exist in which the conditions do 
not warrant the installation of direct- 
connected apparatus, and to these 
cases the belt-driven generator is 
more applicable. 

Improvements in belt-driven gener- 
ators have kept pace with those in all 
other classes of electrical apparatus, 
and the distinguishing features of 
excellence of the General Electric 
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who was at that time president of the 
Western Union Telegraph Company. 
I laid the matter before him fully. 
He said to me: 

*** Depew, you haven’t got much 
money, and as a friend I don’t want 
to see you lose what you have got. 
That invention is practically worth- 
less. It will never amount to any- 
thing. If it should, however, we own 
prior patents upon the idea of which 
Bell’s patents are simply an infringe- 
ment. Don’t throw away your money.’ 

‘I took his advice, and now I am 
in a position to reflect. What would 
have been the result? I would be to- 
day, or my estate would be, worth 
something like $30,000,000. I say 


practically unknown. The papers 
would have chronicled the death of a 
tremendously wealthy holder of tele- 
phone stock, and there it would have 
ended. Things certainly move in a 
marvelous orbit, and the fine adjust- 
ment of lights and shadows, aims, 
ambitions and human passions is 
always marvelously well balanced.” 


siticcicuccedlghi ‘ 
A Carbon Battery Suit. 

The Phenix Carbon Manufactur- 
ing Company, of St. Louis, has com- 
menced suit against the Globe Carbon 
Company for alleged infringement of 
a patent relating to galvanic batteries. 


Company’s direct-connected appa- 
ratus have been incorporated in its 
new line of belted machines. These 
are all six-pole generators, built in 
five sizes, ranging from 110 kilowatts 
to 500 kilowatts. That shown in the 
illustration is a 110-kilowatt, six- 
pole, 500-revolution machine. 

The magnet frame is of cast steel, 
heavily ribbed, making it both light 
and compact. Its magnetic efficiency 
is the highest obtainable. The bear- 
ings are built upon the ball and socket 
principle; are self-aligning and self- 
oiling. The armature shaft has been 
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increased in size and the bearings 
lengthened, two features substantially 
guaranteeing cool operation. The 
steel poles and pole pieces are cast in 
one piece, and so bolted to the frame 
that they may be easily removed 
without disturbing either the arma- 
ture or the frame. 

The series winding of the field coils 
is of flat copper ribbon, the shunt 
winding of wire. Instead of winding 
the series coil on the field spool and 
covering it with the shunt \.inding, 
both windings are placed side by side 
on the pole and, being entirely inde- 
pendent, either may be removed with- 
out disturbing the other. This fea- 
ture will be readily appreciated when 
it is compared with the methods 
heretofore in use. It is no longer 
necessary with this new method to 
remove the shunt winding to reach 
the series winding. 

The armature is of the barrel- 
wound type, such as is used in the 
General Electric direct-connected 
generators. This method of winding 
gives the smallest number of joints, 
and facilitates any necessary repairs, 
as few coils need to be removed to 
reach any particular one incapacitated 
for service. The cast-iron flange, 
bolted to the armature spider at each 
end of the core, forms a support as 
well as a cylindrical receptacle for the 
projecting ends of the coils. The 
coils are secured firmly in the slots of 
the core, and the cross connections 
are made on the barrel flange. The 
projecting ends of the coils in the 
flange are thoroughly insulated and 
held in place by steel bands. The 
flange extension also protects. the 
windings from any oil that may be 
thrown from the bearings. The 
surface of the interior of the arma- 
ture is perfectly smooth, offering no 
opportunity for the collection cf oil 
or dust. 

Ventilation is effected by the use 
of specially constructed vanes form- 
ing air ducts between the lamine of 
the core. These convert the arma- 
ture into a blower, and create a strong 
draft through the windings. ‘The 
commutator leads are taken direct.y 
from the coil to the segment imme- 
diately beneath it. ‘The construction 
of the commutator is similar to that 
of the direct-connected machine. It 
is ventilated by air drawn through 
the body and discharged through air 
ducts in the core. The small differ- 
ence of potential between the seg- 


ments secures the permanence of the 
insulation and freedom from sparking. 

The strength of the magnetic field 
in these generators is so proportioned 
to the armature reaction that a con- 
stant brush lead vnd neutral point 
are insured even with heavy over- 
loads. 

These General Electric belt-driven 
generators have only recently been 
introduced, but up to October 1 
over 55 machines have been sold. 
aggregating considerably over 10,000 
kilowatts. 


— ——— 

J. M. Seals has entered suit against 
the Nashville, Tenn., Street Railway 
to recover %5,(00 damages. Seals 
claims that Conductor Morgan, in the 
employ of the Nashville Street Rail- 
way, attempted to collect fare from 
him twice, and, on his refusal, as- 
saulted him. 
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A HAPPY AND PROSPEROUS NEW 
YEAR TO ALL! 





Why don’t we have a Roentgen 
Society in New York city? They 
have one in London, and it seems to 
be doing good work. 





It looks now asif Boston might get 
some sort of rapid transit. The 
modified lease of the West End Street 
Railway Company to the 
Elevated Railroad has been ratified, 
and it is stated that’ work on the 
elevated road will begin as soun as 
the plans can be approved. 


Boston 


Tests of the Ogden, Utah, long- 
distance transmission plant have 
proved it to be a successful installa- 
tion. Last week 1,000 horse-power 
of current was transmitted 37 miles 
without a hitch. 


A bright, but aneseapulens, young 





man in London has hit upon a swind- 
the 
National Telephone Company some 
money and considerable annoyance. 
The young man made a false key 
which admitted him to the public 
telephones, which he used without 


ling scheme which has cost 


He was 
finally caught, haled to a police court 


paying for the service. 


and fined five shillings for petty 
larceny. 





Another adetilene outfit blown to 
smithereens, men killed and the sur- 
rounding property damaged. At this 
plant they were liquefying acetylene 
for commercia) lighting purposes. 
Fortunately, the explosion came when 
a& minimum number of lives were in 
peril. Acetylene, which was pro- 
moted as a competitor of the elec- 
tric light, is certainly getting consid- 
erable free advertising. Its record at 
New Haven, Binghamton and in New 
Jersey recommends it highly as some- 
thing of great value as a blasting 
agent or for explosive fireworks. 

This press dispatch is interesting : 

Etmrira, Dec. 23—At 10 o’clock 
this morning the jury reported a ver- 
dict acquitting George Orme of the 
murder of James Punzo. * * * 
Punzo was improving a month after 
the shooting, when the X ray was 
used to locate the bullet which was 
in the brain. Death followed, and 
the defense alleged that the X ray 
brought about the fatal result. 

Did the defense prove its allega- 
tion? Apparently it did. Here is 
a case worthy the closest attention of 
scientists. If true, this is the first 
fatality caused by X rays, and the 
whole matter should be laid bare in 
detail. 





It isin the air that the New Year 
will be a highly prosperous one. 
This we here and now predict will be 
especially true of the electrical indus- 
try. In this line, Mr. Geo. A. 
McKinlock, president of the Central 
Electric Company, of Chicago—a 
strongly established house that has 
very large interests and widely dis- 
tributed patronage—-writes us under 
date of December 24, as follows: “I 
am very glad to know that you area 
‘bull’ 798. I agree with you 
that all the signs justify the pre- 
diction that it will not only be one of 
the best business years we have had 
since ’92, but the best. I hope that 
such will prove to be the case with 
the ELEcTRICAL REVIEW.” 
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With the safety appliances now on 
the market and available for commer- 
cial service, there would seem to be 


no excuse for “‘runaway” engines. 


In a Pittsburgh iron mill an engine 
recently ran away and killed a man. 


We are informed that this accident 
was the third or fourth of the kind 
that has happened in the same mill, 
and that any one or all of them could 
have been prevented by the use of a 
proper safety device. ‘There are re- 
corded cases of “‘ runaway” engines 
in electric plants, caused by short 
circuits and blown fuses. Aside from 
the commercial economy, assured by 
avoidance of such accidents, it seems 
a great deal like criminal carelessness 
to ignore the means of prevention, 


so easily obtainable. 





The enlarged city of New York, 
which begins its existence as a com- 
munity of nearly 3,500,000 souls on 
January 1, 1898, will be welcomed 
with proper ceremony on the night of 
December31. ‘Through the liberality 
of Mr. W. R. Hearst and the influence 
and prompt action of his newspaper, 
the New York Journal, the occasion 
is to be made a memorable one. The 
ceremonies will take place at the City 
Hall and in the City Hall Park. There 
will be speeches, parades, music on a 
magnificent scale, and unusual dec- 
oration and illumination. The elec- 
tric light will have a large part to 
bear. The ELEcTRICAL REVIEW con- 
gratulates the proprietor of its daily 
contemporary on the progressive idea 
that promises to be carried out so 
liberally and successfully. 





The telephone interests of this 
country have done some very skilful 
advertising in their time, but we 
doubt whether any better advertising 
of this kind has been seen than that 
now appearing over the name of the 
New York Telephone Company. In 
the weekly and daily papers this com- 
pany’s announcements are conspicu- 
ous'for their terseness, typographical 
appearance and directness. Many 
catch phrases are used with telling 
effect. The best of these, we think, 
is this: ‘* Don’t travel—telephone.” 
There is a good business sermon con- 
tained in the idea conveyed by those 
three words. To the casual observer 
it might seem odd that a telephone 
company should advertise atall. But 
so many improvements in the tele- 
phone service of New York city have 
been made during the past year that 
it has been necessary, we assume, to 
keep the public The 
result must be satisfactory to the 
company, or the advertisements would 
nut continue to appear. 


informed. 











December 29, 1897 
Wall Street and the Electricai 
Stock Market. 


The fears of higher money, which 
in turn was to exert a depressing 
influence upon the general stock 
market, have not been realized, and 
with no obstacle in the way of higher 
prices, the stock market, on a holiday 
volume of business, has, nevertheless, 
made a substantial gain in values. 
Developments in the New York 
transit situation have been of a char- 
acter favorable to the existing com- 
panies. Manhattan was the leader 
and advanced substantially on buying 
of an excellent character. Wall street 
rumor has it that both insiders of the 
company and interests identified with 
the ruling political party have been 
instrumental in engineering the move- 
ment. The substitution of power in 
the elevated system is expected to 
result very advantageously to Man- 
hattan, and this, together with talk 
of possibilities of extensions and of 
closer relations with the Metropolitan 
Street Railway Company, have been 
the favorable arguments. Metro- 
politan Street Railway has for some 
time past been a conspicuous feature, 
every day showing substantial gains 
and establishing new high records of 
values for the company’s stock. On 
reports that the difference between 
the company and the Third Avenue 
road had been adjusted and that 
Metropolitan had secured control of 
what is known as the Huckleberry 
Traction system, north of the Harlem 
River, there was good absorption by 
people who profess to know the 
possibilities of the company. Third 
Avenue in a few days advanced more 
than 20 points. 

Another favorable feature contrib- 
uting to the general strength of the 
market was the announcement that 
the anthracite coal trade was the 
subject of discussion by Mr. Morgan 
and other powerful interests, which 
would result in developments pre- 
cluding a repetition of the mistakes 
of the past. 

Western Union advanced sharply 
on Friday. Iam told that there has 
been a quiet but steady absorption of 
this stock recently by a prominent 
interest, and that a sharp upward 
movement may be looked for before 
many days. The Western Union 
Telegraph Company has asked the 
Federal Court, at Omaha, for further 
time in segregating its line from Union 
Pacific property. It alleges that the 
real purchasers of Union Pacific are 
not yet known, as the purchasing 
committee is alone the responsible 
head, and the new management will 
remain a mystery until Kansas Pacific 
has been disposed of. Three months’ 
timeisasked. General Electric ruled 
quiet but steady throughout the week. 
The patents granted to Rudolph M. 
Hunter, assignor to the General Elec- 
tric Company, are on the transmission 
of electrical energy. As is well 
known, Mr. Hunter is under con- 
tract, by which he turns all his pat- 
ents over to the General Electric 
Company. A decision in the car 
controller and carbon commutator 
brush cases is expected at any mo- 
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ment now, and will be of great im- 
portance to thecompany. An insider 
informs me that there has never be- 
fore been so much business in sight 
as there is to-day for the company. 
Unless altogether unforeseen and im- 
probable contingencies arise, 1898 
will be a remarkable year for the 
company. 

During the week the following 
quarterly dividends were declared : 
Mexican Telegraph Company, 2% 
per cent, payable January 13, books 
closing December 31 and open Jan- 
uary 14; Central & South American, 
1% per cent, payable January 6, 
books closing December 24 and re- 
opening January 7; Edison Electric 
Illuminating of New York, 1% per 
cent, payable February 1, and West- 
inghouse Electric and Manufacturing 
Company, 134 per cent on the pre- 
ferred stock, payable Januury 3. 
Books close December 27 and reopen 
January 4. BAIN. 


Wall street, December 24. 





The Brush Multi-Circuit Dynamos. 


The advantages of the Brush multi- 
circuit arc dynamos are rapidy being 
recognized by the central station 
lighting companies of the country. 
In the use of this modern machine 
two or more circuits run direct from 
one dynamo with any distribution of 
load on the different circuits. The 
newly designed Brush dynamos are 
made in capacities of from 55 to 300 
2,000-candle-power lights and from 
45 to 160 1,200-candle-power lights. 
By these dynamos are secured flexi- 
bility in handling circuits, reduction 
of high voltages on circuits run from 
large dynamos, large units with in- 
crease of efficiency, and saving of floor 
space, attendance and » »! ng. 

The new statior of tne United 
States Lighting Company at Wash- 
ington, D. C., where every feature is 
of the most modern character, is 
equipped with a large number of these 
improved machines, and a large num- 
ber of them are to be used in the ex- 
tensive new station now being con- 
structed in Brooklyn. Among the 
many other stations using the im- 
proved Brush dynamo are those at 
Newark, Brooklyn Municipal, Cleve- 
land, Philadelphia Northern and 
Philadelphia Brush, Worcester, To- 
ronto, Erie and Chicago. 





An Illuminated Key-Hole. 

A bright western genius has in- 
vented an illuminated key-hole which 
promises to be of great value to that 
class of citizens who keep late hours 
at the club or who are frequently 
obliged ‘‘ to sit up with a sick friend.” 
The inventor has devised a lock with 
an adjacent receptacle which contains 
a miniature incandescent lamp that 
is so placed as to cast its rays upon 
the key-hole. This is all right as far 
as it goes; but the genius should 
work his brain a little overtime 
and “get up some rig,” as Mr. 
Edison says, to prevent the wanderer 
from seeing more than one key-hole, 


The Roentgen Society of London. 


The first ordinary general meeting 
of the Roentgen Society was held at the 
Medical Society’s rooms on December 
7, under the presidency of Dr. Glad- 
stone, says the London Zlectrical 
Review. A paper was read by Mr. 
A. A. C. Swinton, on ‘“‘ Adjustable 
X-Ray Tubes.” The tubes described 
by Mr. Swinton were mostly those 
which he has designed himself. The 
quality of the X rays issuing from 
these tubes can be modified by the 
simple expedient of moving either 
the anti-cathode or the cathode. The 
former method has the disadvantage 
that the point of emission is not fixed, 
and on the whole Mr. Swinton seems 
to prefer the adjustment of the 
cathode disk, though this method is 
accompanied with some loss of energy 
from the back of the cathode disk. 
Another improvement in Mr. Swin- 
ton’s tubes is that the platinum anti- 
cathode is kept cool by being fixed in 
contact with a block of aluminum. 
It has been found that large currents 
must be used to get the best Roentgen 
effects, and, when such is the case, 
the platinum anti-cathode may be 
fused if some artificial means of keep- 
ing it cool is not employed. Mr. 
Swinton suggested that it might be 
found worth while to devise a system 
of cold water circulation for the anti- 
cathode. The objection to the heat- 
ing of the platinum is that it blackens 
the tube and absorbs the residual 
gas. 

Dr. Dawson Turner has designed a 
tube, which is made by Griffin, in 
which the cathode is adjusted by an 
external magnet acting on a piece of 
iron fixed on the cathode stem inside 
the tube. 

Mr. Swinton pointed out that ex- 
perience had shown that there was no 
advantage in using very large cathode 
disks. The size should depend, to a 
certain extent, on the size of the in- 
duction coil used—being larger when 
the coil is larger. For ordinary use, 
disks of about one and one-eighth-inch 
diameter and three-quarter-inch ra- 
dius of curvature were best. 

For the best X-ray work, it was 
necessary that tubes of the best work- 
manship, such as those made by Wat- 
son and Cossar, should be used. The 
glass should be the thinnest that will 
stand the atmospheric pressure, and 
the cathode disk should be turned in 
a lathe. 

Several interesting points were 
raised in the discussion on Mr. Swin- 
ton’s paper. Mr. Noble wanted to 
know whether the phosphorescent 
screen or the photographic plate was 
the best method of detecting and 
measuring the quality of the rays 
emitted by a tube. He had found 
that there was no kind of correspond- 
ence between the indications obtained 
by the two methods. Mr. Swinton 
appears to agree that the photo- 
graphic quality of the rays could not 
be determined by means of the screen. 
There appears to be an opening for a 
good X-ray photometer. 

On the question being raised as to 
whether the coil or the influence 
machine was the better exciter of the 
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X-ray tube, Mr. Wimshurst declared 
emphatically for the Wimshurst ma- 
chine. None of the other speakers 
who had tried the Wimshurst machine 
had obtained such good results as 
Mr. Wimshurst, except that they had 
all found that the image was steadier 
on the phosphorescent screen than 
with the coil. 

Mr.Swinton explained this by assum- 
ing that the electric oscillations were 
more rapid from the Wimshurst ma- 
chine. Mr.Wimshurst said that with 
his machine he had sent a discharge 
through a tube which had ceased to 
act with an 18-inch coil. That there 
is something anomalous in the action 
of the Wimshurst machine is indi- 
cated by the fact that the Swinton 
tubes do not adjust with this machine 
as with the coil. It is surprising 
that nobody in this country appears 
to have tried the Holtz or the Tépler 
machine. They give much stronger 
currents than the Wimshurst machine, 
and ought, therefore, to give shorter 
photographic exposures. But all 
influence machines are enormously 
behind coils in current strength. 
The Roentgen Society is to be con- 
gratulated on the good start it has 
made with serious work. 


Deflection of the [Magnetic Needle. 


A cable dispatch to the New York 
Sun, from Moscow, reads as follows : 

Experiments that have been made 
by Russian and French savants in 
connection with the remarkable de- 
flection of the magnetic needle over 
an immense area in central Russia 
have given curious results. 

The observations were confined to 
the strip of country between Moscow 
and Kharkov, a distance of about 850 
miles. The needle showed the 
greatest aberrations in the province 
of Kursk, where in the north it was 
deflected 20 degrees. One hundred 
and fifty miles southeastward the de- 
flection exceeded 96 degrees, the 
needle pointing east and west, instead 
of north and south. 

Engineers who are engaged build- 
ing railroads in that part of the 
country are much interested in the 
experiments. ‘They speculate as to 
how the magnetization will affect the 
durability of the rails. 

It is known that rails are usually 
more durable when laid north and 
south than in other directions, the 
greatest wear from magnetism being 
when they are laid due east and west. 





Why are we not hearing so much 
as usual about compressed air traction 
nowadays, especially as concerns New 
York city? Can it be possible that 
the Hon. Wm. C. Whitney knew what 
he was talking about, more than a 
year ago, when he told the ELgc- 
TRICAL REVIEW that the Metropoli- 
tan Street Railway Company would 
not adopt the compressed air system? 





Why is it that the artists employed 
by the illustrated papers never seem 
to be able to draw a presentable 
picture of a telephone or phonograph ? 
These important pieces of apparatus 
have been pictorially libeled for 


years. 
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SPARKING, ITS CAUSE AND EF- 
FECTS.* 





BY THORBURN REID. 


(Concluded from page 30/,.) 

The problem that the designer of 
the modern machine has before him 
is to design a machine that will run 
from no load to 25 per cent above full 
load without sparking, and without 
movement of the brushes. 

In the case of machines intended 
for lighting, the condition of no 
shifting of the brushes is not gener- 
ally required, but most of our modern 
lighting machines are made to fill 
that requirement. 

The current to be reversed there- 
fore varies from the exciting current 
of the machine up to 25 per cent 
above its full load current. The in- 
ductance E and the CR drop in the 
coil also vary in this proportion, and 
for perfect commutation through all 
these varying loads, it vould be neces- 
sary for the reversal E also to vary in 
the same proportion. Asa matter of 
fact, the reversal E does not vary in 
anything like the same proportion, 
and may even decrease with increase 
of load, on account of distortion of 
the flux coming from tke field by the 
armature ampere turns. 

Perfect commutation for any par- 
ticular position of the brushes can 
therefore only take place at one value 
of the load. At heavier loads than 
this critical one, the current 1s not 
completely reversed before the seg- 
ment leaves the brush, and at lighter 
loads it is more than reversed. This 
problem may be stated a little more 
precisely in the following manner : 

Assume that the brushes are set 
as far back as is consistent with 
sparkless running at the maximum 
load at which the machine is rec,uired 
to run sparklessly. This means that 
the reversal E 1s just equal to the 
coil impedance E at that point. Now 
let the load be removed gradually. 
The impedance E of the coil under 
commutation is reduced, while the 
reversal E remains practically con- 
stant. ‘The tendency is therefore for 
the current to be more than reversed, 
and this tendency increases as the 
load is reduced, until finally, when 
the load has been removed entirely, 
there is no current to reverse, and 
the reversal E simply tends to pro- 
duce a current in the coil under com- 
mutation. The production of this 
current is now opposed by the induct- 
ance and resistance of the coil, and 
by the resistance of the brush contact 
surfaces, the contact surfaces of the 
two segments being in series as re- 
gardsthiscurrent. If the impedance 
of the coil is low as compared with 
this contact resistance, the reversal E 
would be small compared with the 
CR drop across the contact surfaces 
at full-load current. ‘Therefore the 
current produced by the reversal E 
would be small as compared with the 
full-load current. 

We may also note here that, where- 
as the variation of the contact resist- 
ances aids the reversal of the current, 
as soon as this current becomes 
greater than that which flows through 
the armature, the excess current 
must pass across the contact areas of 
both the segments under the brush. 
The resistances of these two surfaces 
are then placed in series as regards 
this current, and the lowest possible 





*Read before the American [nstitute of Electrical 
Engineers, New York, December 15, 1897. 
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resistance that these could have 
would be reached when the brush 
covers an equal surface on each seg- 
ment, making the contact resistance 
in the path of this current equal to 
twice the resistance of the contact 
surface of either segment at that 
time. The resistance of this path 
then starts at infinity, decreases to 
this minimum, and goes back to in- 
finity again. 

Now examine more closely the or- 
der of events in commutation at no 
load. The resistance of the coil cir- 
cuit first starts at infinity and rapidly 
decreases, while the reversal E starts 
ata mivimum and more slowly in- 
creases. As soon as a current com- 
mences to flow, inductance T enters 
the problem. If there were no con- 
tact resistance, the current would 
reach its normal full load value at 
about the middle of the commutation 
period. This, of course, assumes that 
tne reversal E 1s of such a magnitude 
as to reverse the current at full load 
without the aid of the varying con- 
tact resistances. In fact, tne reversal 
E does a very small part of the revers- 
ing at full load when the inductance 
is small compared with the contact 
resistances. The current at the mid- 
dle of the commutation period would, 
therefore, be much smallerthan the nor- 
mal full-ioad current,even if there were 
no contact resistance to limitit. Now, 
Introducing this contact resistance, 
which starts at imfinity and decreases 
to a minimum, which may be several 
times greater than the impedance of 
the coil, the current must be reduced, 
at least, in the proportion of the im- 
pedance to this minimum resistance. 
D .ring the rest of that period the re- 
sistance Is increasing, till at the end 
it has reached infinity again. The 
current, already very small, is rapidly 
cut down, till 1t 1s too small to pro- 
duce a visible spark at the break, and 
the commutator has not been heated 
up enough at any point to produce 
arcing. 

The same principles hold in the 
case of machines whose brushes must 
be shifted, the range of sparkless 
commutation only being less. 

There have been some machines, 
however, which would not run spark- 
lessly for any position of the brushes. 
This is readily explained on the 
hypothesis of too high an impedance, 
for in that case the variation of the 
current during commutation will be 
mainly governed by the impedance 
and reversal E, instead of by the vari- 
ation of the contact resistances, so 
that even if complete reversal is ex- 
actly attained, the current density at 
other parts of the commutation period 
does not remain constant, with the 
result that the total energy of com- 
mutation is increased. A large part 
of this energy is concentrated at the 
beginning and end of the commuta- 
tion period, thus producing heating 
at the edges of the segments with its 
corresponding melting of the copper 
and arcing. 

These considerations indicate two 
waye by which sparkless commutation 
may be assured. First by increasing 
the brush contact resistance, and sec- 
ond by decreasing the impedance of 
the coil under commutation. 

The limitation of the second of 
these conditions is merely one of 
economical design, lowering of the 
inductive below a certain point in- 
creasing the cost of the machine. 

The limitation of the first condi- 
tion is that of rise of temperature of 
the commutator. It has been shown 
that for perfect commutation the cur- 
rent density is constant and uniform 
throughout the whole period of com- 
mutation. Its value is found by di- 
viding the total brush current by the 
contact area of the segments under a 
brush. This varies inversely with 
the brush contact area, and the 


energy developed, therefore, varies in 
the same proportion. The amount 
of commutator metal to be heated, as 
well as the radiating surface, also 
varies inversely with the current den- 
sity, so that the rise of temperature 
probably varies nearly as the square 
of the current density, provided the 
commutation be practically perfect. 

The increasing use of the carbon 
brash in place of the copper brush is 
thus explained by the fact that the 
contact resistance of carbon on copper, 
per square inch, 1s much greater than 
that of copper on copper. Increased 
resistance is obtained with the copper 
brush by reducing its contact area, 
but this also reduces the metal to be 
heated in the commutator, as well as 
its radiating surface, so that the same 
amount of commutating energy will 
result in a mucin greater rise of 
temprrature. 

By taking these facts into considera- 
tion, however, aud properly propor- 
tioning the contact areas and induc- 
tance, commutating machines may 
be designed to run as cool with copper 
brushes as with carbon, wherever this 
mav be desirable. 

The reasoning so far has been based 
on the assumption of but one coil 
being commutated at a time. This 
assumption will only be true when 
the brush thickness is equal to, or 
less than, the width of one segment, 
plus twice the thickness of the insula- 
tion between segments. In practice, 
brushes are often made to cover a 
segment and a half, sometimes two 
segments or even more than this with- 
out deleterious sparking. This means 
that the current in two or more coils 
is being commutated at the same time. 

At first sight this appears to be an 
advantage, since it enables us to get 
the same current density with less 
length of commutator, but the time 
of commutation is increased, so that, 
while the rate of development of en- 
ergy is not changed, the total amount 
of energy developed will vary with the 
time of commutation, and, in addi- 
tion to this, the amount of metal to 
be heated and the radiating surface 
are both decreased, so that, in this re- 
spect, the change is rather a disad- 
vantage than anadvantage. Another 
important advantage is gained, how- 
ever, in that the increase in the length 
of the commutation period decreases 
the reactance of the coil by decreasing 
its frequency of commutation, so that 
the ratio of impedance to contact re- 
sistance is decreased, thus tending 
towards more perfect commutation. 
This advantage is again limited by 
the fact that the mutual inductance 
of two coils commutating at the same 
time increases the reaction of both. 

To sum up, the deleterious effects 
of sparking are due to excessive local 
heating of the commutator contact 
surface, causing the copper to melt, 
and an arc to be drawn, the segments 
being thus disintegrated. 

The caus‘s of deleterious sparking 
are either too great a departure from 
perfect commutation, or too high a 
current density. 

Perfect commutation can only be 
practically secured by making the 
impedance of the coil negligible as 
compared with the contact resistance. 
A comparison of the sparking con- 
stants of a large number of machines 
was made before this theory of com- 
mutation was evolved. 

It has been found to explain many 
cases of sparking, which had before 
been unexplained. 

It has been found difficult to de- 
termine definite safe working con- 
stants, on account of the small num- 
ber of tests that have been made to 
determine accurately the inductance 
of the coil under commutation, and 
the effect on each other of the two or 
more coils commutating at the same 
time, 
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ELECTRIC TRACTION.* 





BY CLOYD MARSHALL. 





Electric traction 1s now and has 
been for some years the foremost 
branch of electrical industry in the 
United States, and present indica- 
tions point to its growing importance. 
Already there are 13,765 miles of 
electric lines, and the capital invested 
has reached the great sum of $846,- 
130,000. Nearly every city and 
village in the country is provided 
with electric cars, but from now on 
the development will be in the more 
important field of heavy traffic. By 
this term is meant the conditions of 
service on the elevated and under- 
ground roads, the interurban lines 
and the systems operated under steam 
road conditions. The elevated service 
has a very limited application only in 
the largest cities, but on these lines 
the solution of some of the problems 
there being worked out will be of 
material assistance on the surface 
lines. It has been found that elec- 
tricity is much more economical and 
satisfactory than steam in such work. 
The Metropolitan and Lake Street 
elevated lines in Chicago and the 
Liverpool overhead road have demon- 
strated this point. The equipments 
are all very similar, except that gear- 
less motors are used at Liverpool. 

One notable departure in elevated 
road practice is the adoption of the 
Sprague system by the South Side 
Elevated Railroad Company, of Chi- 
cago, which now uses small steam 
locomotives in operating its cars. 
There are a number of new ideas em- 
bodied in the apparatus and its ar- 
rangement on this system. Each car 
is equipped as a complete motor car, 
having a motor on each truck, a con- 
trolling mechanism and an air com- 
pressor automatically operated by a 
small motor. The feature which 
stamps originality on the system is 
the possibility of joining any number 
of these cars together, each doing its 
own part of the work in propelling 
thetrain. The controlling mechanism 
can be governed from any vestibule 
ot the train, and all parts act in 
synchrovism. 

The advantages of such an arrange- 
ment are apparent. Trains of any 
length can be run with the motors 
always working at an economical 
point regardless of the number of 
cars. Oars can be put on or taken off 
at times of heavy or light service, 
and at conveniert places, for changes 
can be quickly made. The power 
for acceleration, which is so greatly 
important in elevated road service, is 
greater with this system than with 
any other, for the weight of each car 
and its load is available for tractive 
effort. These advantages have been 
secured at the price of complication, 
and in multiplying the number of 
pieces of automatic mechanism the 
chances of breakdown and cost of 
maintenance are increased. The use 
of small motors will not make a 
marked difference in the current de- 
mand, for the difference in efficiency 
between a 50-horse-power motor and 
a 200-horse-power motor would be 
little more than two or three per 
cent. However, the cost of power is 
not such a great factor on elevated 
roads as on surface lines. 

To test the real merits of the sys- 
tem it will have to be subjected to 
actual service for a considerable 
period and records compared. Even 


*Read before the Chicago Electrical Association, 
December 3, 1897. ‘ 
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though it may be more expensive, the 
flexibility, convenience and higher 
average speed of the Sprague system 
might so commend it to the public as 
to greatly increase the patronage of 
the road. If itis a success it will be 
a great one, and its adoption by the 
other elevated companies will be only 
a question of time. 

Electric traction is now passing 
through an evolution, and it is diffi- 
cult to tell where the limitations will 
be. The short lines in the cities have 
been extended into the suburban dis- 
tricts, and now connecting roads are 
being constructed to unite the systems 
of neighboring towns. The Cleveland 
suburban and interurban lines are ex- 
amples of such extension; five lines 
run from the public square to cities 
20 to 38 miles distant. The steam 
roads are fighting these lines by mak- 
ing nominal rates, but the clean and 
frequent service of the electric cars 
more than compensates for everything 
else. 

The apparatus and equipment for 
electric traction have so far been de- 
signed to replace horse-power and for 
the comparatively short lines in the 
cities. For interurban service, where 
higher speed and more power are 
required, the motors have been en- 
larged, the car bodies strengthened 
and the double trucks adopted. With 
plans for the long lines between cities, 
and high speeds in competition with 
the steam roads, it is evilent some 
more important changes are needed, 
and the apparatus should he designed 
to conform with steam road engineer- 
ing. The conditions of such service 
are very exacting on the equipment. 

The first question is, Can the elec- 
tric lines compete with the steam 
roads? It has been the experience 
near Cleveland, Boston, Hartford and 
Minneapolis that the trolley roads 
parallel to the railroads get the lion’s 
share of the traffic, and this in spite 
of the slower speed. The success lies 
in that the intervals between the 
trolley trains are short, the schedule 
is unvarying, the cars are clean, cool 
in Summer, warm and well lighted in 
Winter, and stop at convenient points. 
Most of the interurbans are carrying 
mail, small packages and express 
matter, and this affords a considerable 
source ofincome. Of course the steam 
roads do not want the expense of 
adopting electric traction, but if the 
business turns tothe more convenient, 
cheaper and popular trolley car, some- 
thing must be done. 

One after another the equipment 
questions are being solved. There is 
no longer adoubt but that the electric 
motor can perform the work of the 
locomotive. It can climb steeper 
grades, the absence of reciprocating 
parts makes a greater speed possible, 
and the fact that the source of power 
is external enables it to have a greater 
capacity and pull heavier loads. The 
motor does not require skilled labor 
for handling and repairs, so that the 
personal factor in the steam engine 
is much greater than with the motor. 
Greater acceleration can be attained 
with the motor; such results as were 
obtained at Schenectady were never 
dreamed of with the locomotive. 
The smoother running of the motor 
is easier on the track and all equip- 
ment. One other difficulty with the 
locomotive is that units of motive 
power are not available for all kinds 
of work. Sometimes locomotives are 
used in passenger service which re- 
quires one-half, one-quarter or one- 
tenth of its power. The steam motor 
car recently built at the Schenectady 
locomotive works is evidence of the 
fact that such small units are needed 
in steam road work. 

Now as to the coal bill; with the 
electric line the enerey is generated 
in the most economical manner, while 
each locomotive is a little generating 
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plant of itself. With express loco- 
motives operating under favorable 
conditions, the coal consumption is 
about four pounds per horse-power 
per hour. One of the New York 
Central express engines made a record 
of three and one-half pounds; for 
local traffic five pounds is a good 
average, and for freight, six to ten 
pounds is the usual consumption 
without considering the coal con- 
sumed in starting, banking and draw- 
ing the fires. With large stationary 
engines a horse-power can be gener- 
ated with two pounds of coal; some, 
under very favorable conditions, take 
but 1.5 pounds. Coal consumed in 
the power-house is very much less 
expensive in first cost and handling 
than that on the locomotive. One of 
the large mills in New England re- 
ported the yearly cost per horse-power 
to be $11.64, and the manager of the 
General Electric Company, Limited, 
stated in an English paper that the 
cost per horse-power per annum of 
running a 600-horse-power compound 
condensing engine at the Peel Works 
was as follows, with coal at $1.68 per 
ton: 


are caceseserese $4 76 
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Such figures as these, of course, are 
not realized in street railway stations, 
but theyshow what can bedone. The 
Street Railway Review has been col- 
lecting some data on the cost of 
power-house operation, and from the 
figures I find that the average for 10 
of the principal street railways of the 
United States is .885 cent per kilo- 
watt hour, or $20.54 per horse-power 
for 310 days of 10 hours each, or 
$43.62, 365 days. 18 hours. This 
includes fuel, labor, supplies and 
repairs, but not interest and deprecia- 
tion. The fuel bill ranges from 36 to 
73 per cent, the average being 54.1 
per cent of the power-house operating 
expenses. Asarule, the cost of fuel 
for an electric system is about five per 
cent of the operating expense, while 
on steam roads it is 10 per cent. 
Whenever water-power can be util- 
ized, or the power station located 
near coal mines or culm heaps in gen- 
erating power, the electric limes then 
possess very great advantages over the 
steam roads. 

A study of the question will reveal 
the facts that for electric lines the 
power can be generated and applied 
more economically than on steam 
roads ; it is the economic transmis- 
sion of the energy which is the diffi- 
cult problem. Some writers on elec- 
tric traction have neglected to fully 
consider these difficulties and have 
reached impractical conclusions. As 
far as an engineer can see into the 
future, it is improbable that elec- 
tricity will supplant steam for gen- 
eral railroading purposes, but there 
are some departments of the work 
where the adoption of electricity will 
be a great advancement. In thickly 
settled communities, as parts of the 
New England, North Atlantic and 
Central states, the railroads will be 
forced to make changes in their serv- 
ice to successfully compete with the 
parallel trolley lines. If the example 
of the New York, New Haven & 
Hartford Railroad Company is fol- 
lowed, this can be done. Service on 
a private right of way enables high- 
speed service to be given faster than 
would be permissible on the public 
highways. Colonel Heft states that in 
consequence of this change the traffic 
between Berlin and Hartford has in- 
creased 400 per cent since the open- 
ing of the line. Itis the old story 
of better, although costlier, service, 
being more popular and profitable. 


It is cheaper to travel by canal than 
on the railroads, but we can hardly 
consider the canal a competitor of the 
latter. 

Although the railroad papers are 
persistent in decrying the usefulness 
and adaptability of electricity to 
steam railroads, under any condi- 
tions, yet it is significant that they 
devote much space to the subject, 
and many of the leading railroad 
engineers are making a careful study 
of it. The Illinois Central was in- 
strumental in having the Schenec- 
tady acceleration tests made, which 
were so remarkable in their results. 
The engineers of the Chicago & 
Northwestern and the Chicago, Mil- 
waukee & St. Paul were present, 
and admit that they are getting 
posted on electric traction. In per- 
sonal interviews they disclaim any 
intentions of their companies adopt- 
ing electric traction, yet they say 
under some conditions it would be 
advantageous to do so. 

It seems that the day is near at hand 
when the electric locomotive will find 
wide application within the limits of 
the great cities, and the steam locomo- 
tives will be outlawed. At present 
each railroad track is an unclean strip 
through the city, and the smoke, soot 
and dust make contiguous property 
undesirable. As a result the railroad 
routes are lined with huts, hovels and 
tumble-down warehouses. The hand- 
some and costly stations erected by 
the companies are begrimed and soon 
rendered unsightly. For public 
health and the improvement of the 
city the presence of the locomotive 
within the city limits should be pro- 
hibited. The adoption of the electric 
locomotive from the limits to the 
stations would do away with the smoke 
and filth, and enhance the value of 
the property along the railroad tracks. 
The railroad men would raise a cry 
about the dangers of the third rail 
and the complications at switching 
points. The same objections, with 
greater force. have been raised against 
the use of the trolley in the streets, 
and the Union Loop and the South 
Side Elevated, at its yards in Chicago, 
have succeeded in operating some 
complicated third-rail work. 

For high-speed work the trolley is 
not suited, the danger limit being 
about 40 miles an hour, although 
some experiments have exceeded that 
figure. One of the large electric com- 
panies spent much time and money 
experimenting on a small. Pennsy)- 
vania road, and some record tests 
were made with the trolley. High 
speed was made for a considerable dis- 
tance, one mile being covered in 57 
seconds, but the trolley wheel jumped 
the wire, toredown the line and broke 
off several poles at the ground ; also 
the top of the car was damaged. It 
is obvious that the trolley will not do 
for this work, and we must turn to 
the third rail. Fortunately, the third 
rail for railroad work costs about 
half as much as the trolley. It should 
be protected in some way, so that any 
one crossing or working on the tracks 
will not be subjected to danger, and 
tools and bars will not short circuit 
the section by careless handling. 
Such a system is on the market, 
though it has hardly passed the exper- 
imental stage. Another system which 
might be worked out would be to have 
the rail sectioned, in lengths of 3,000 
feet, more or less, as convenient, and 
energized like the underground mag- 
netic system. 

With the present equipment it 
seems that 500 or 600 volts at most is 
the limitation of the direct-current 
motor, and long lines can only be op- 
erated by placing power stations at 
frequent intervals, say 10 or 12 miles 
apart. The transmission at this voltage 
involves enormous losses or great ex- 
pense forcopper. On one road recently 
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tested the voltage varied from 525 
volts near the station to 240 volts at 
the end of a line seven miles distant. 
It is obvious that for transmission al- 
ternating currents must be employed. 
How necessary high voltages are may 
be seen from a little calculation on 
the cost of copper for line wire. Mr. 
Stillwell gives the cost of copper re- 
quired to deliver one horse-power at 
motor shaft 10 miles from the gener- 
ator, allowing a 20 per cent drop and 
copper 15 cents per pound at 500 
volts, $780.75, and at 10,000 volts, 
$1.95. Thus, it is seen that it costs 
400 times as much to furnish copper 
at 500 volts as it does at 10,000. A 
voltage of 10,000 is well within pres- 
ent engineering practice. 

With apparatus in the present state 
of development the best plan is to 
generate an alternating current at the 
place of most favorable conditions, 
and transmit at high voltages to sub- 
stations where rotary converters will 
change it to a direct current and sup- 
ply sections of line of medium length. 
It is generally believed that alternat- 
ing-current motors are out of consid- 
eration for traction purposes, and it 
is true that the experiments have not 
been successful, on account of the low 
starting torque and Jack of regulation, 
but the improvements which have of 
late been made go far in perfecting 
this machine. Asanexampleof what 
can be done, reference is made to the 
400-horse-power two-phase induction 
motor, installed by the Westinghouse 
company at the station of the Buffalo 
& Niagara Falls Light and Power 
Company. These machines require 
practically no attention, having no 
commutator, collector rings, brushes 
or any sliding contacts. 

The speed of multiphase motors 
may be regulated by changing the 
number of excited poles, the speed 
being inversely proportional to the 
number of pairs of poles ; also resist- 
ance in the armature circuit will have 
the same effect. In some recent ex- 
periments in Germany, it was reported 
that a single-phase motor, with aux- 
iliary coils of a few turns causing a 
phase shifting, gave astarting torque 
two and a half times the norma) in 
the short-cireuited armature parallel 
to the exciting coils. Otherwise the 
machine was the same as the ordinary 
single-phase motor and no starting 
resistance was necessary in the main 
circuit. Of course this starting 
torque is not so great as that obtained 
with the series motor, but the experi- 
menter stated that it could be in- 
creased. It is desirable to transmit a 
single-phase current on one wire and 
use a phase shifting or splitting de- 
vice on the car. If the third rail 
construction is adopted a fourth rail 
would not be objectionable, as is the 
second trolley wire, and a polyphase 
motor can be used. There are many 
advantages and much economy in 
the use of alternating currents and 
their utilization for railway work de- 
pends on the designs of the motors. 

The application of electricity to 
heavy traction promises to be its 
— field, and as the past year 

as been fruitful in some striking 
and successful examples, the coming 
year will solve many important prob- 
lems in this line. 
——_-q>o—____- 

Middletown Springs, Poultney, 
Fair Haven, Hydeville, Castleton 
and Rutland, Vt., are to have an 
electric railway. A company has 
been organized with the following 


officers: President, J. S. Pearson, 
of Burlington ; vice-president, F. C. 
Kennedy, of Burlington; treasurer, 
J.J. Flynn, of Burlington ; directors, 
A. Y. Gray, of Middletown Springs, 
J. 8. Pearson, J. J. Flynn and F. C. 
Kennedy, of Burlington, and Ed- 
ward Hatch, of New York city. 
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WESTERN NOTES. 

Mr. Charles Wirt last week re- 
turned to Philadelphia, after an ex- 
tensive trip through the West in the 
interest of his non-sparking brush 
and other specialties. 

Mr. E. J. Bagnall, of the Adams- 
Bagnall Electric Company, Cleve- 
land, came to the city a few days ago, 
took a run up to Milwaukee, and re- 
turned to Cleveland to be in time for 
the holidays. 

Wm. H. Holcomb, of Chicago, is 
at the head of a company just incor- 
porated at Indianapolis for the pur- 
pose of building an electric road con- 
necting Goshen and Elkhart, Ind., 
and Lake Wauwusco. 

Wm. Wright, Monadnock Block, 
Chicago, although established but a 
short time ago is already enjoying a 
profitable trade in the products of the 
E. 8. Bernard Company and the 
‘‘Mayo” alternators, for which he 
is selling agent. In addition Mr. 
Wright carries a large and varied 
stock of generators, motors, engines 
and boilers that have been used, but 
are always thoroughly overhauled 
and repaired, when necessary, before 
shipment. 

The necessary prerequisite of a suc- 
cessful advertisement is, above all, 
attractiveness. The line of advertis- 
ing for some time past carried out by 


the Central Electric Company shows — 


this quality in a marked degree; and 
that is no doubt one of the reasons 
why that company’s advertising has 
been and is so profitable. Another 
reason is that the announcements 
made by the company always have that 
honest ring to them, the absence of 
which so easily proclaims the spurious 
coin. 

When our genial friend, Jas. H. 
McGill, returns from a little trip to 
Valparaiso, Ind., where he went “‘ to 
get a Christmas present,” as his 
friends were informed, he will be ac- 
companied by one of that city’s fairest 
daughters, who, up to the 23d in- 
stant, was Miss Fanny Rath Skinner. 
Owing to pressure of business of the 
groom any extended wedding trip 
will be postponed until cold Winter 
has taken flight, the happy couple in 
the meantime settling down in their 
cosy home in Chicago. The REVIEW 
extends hearty congratulations, and 
hopes that the coming years may be 
their happiest. 

Comptroller Waller, ou the 23d in- 
stant, opened the bids for engines, 
boilers, dynamos, lamps and material 
to be used in the extension of the 
city’s lighting plant, for which $150, - 
000 was set aside by the council last 
October. Somewhat of a stir was 
caused when a letter to the comptrol- 
ler, from some engine firm, was read, 
asserting that the specification for 
boilers were drawn in the interest of 
the Heine Boiler Company, and that 
it was practically impossible for any 
other maker to comply strictly with 
the specifications. Besides the Heine 


company only one other bid for boil- 
ers was received, and that from the 
Aultman-Taylor Company, who 
stated that it could not furnish boil- 
ers exactly as specified. The comp- 
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troller stated that inasmuch as the 
Heine company was the highest bid- 
der, there seemed to be some truth in 
the above statements, and then invited 
those present to make any comments. 
Chas. E. Gregory, who had submitted 
a bid for 1,100 “Standard” arc lamps, 
at $10 each, stated that, as far as the 
lamps were concerned, the specifica- 
tions were all right, even if they did 
call for single side-arm lamps, which 
were only made by the Adams—Bagnall 
and Western Electric companies, and 
that he could furnish such lamps, but 
for the fact that the time limit, 90 days, 
was entirely too short to make 1,100 
special lamps. Mr. Buell stated that 
the Adams—Bagnall Company had not 
even bid, when Mr. J. G. Pomeroy, 
of that company, explained that their 
standard lamp was made with a cast- 
iron case, guaranteed for 15 years, 
while the specifications called for cop- 
per cases, hence his company preferred 
not to bid. After considerable more 
talk, the comptroller announced that 
he would decide the matter the next 
day. There is likely to be more or 
less trouble before the bids are finally 
accepted, as some citizens have ap- 
plied for an injunction, restraining 
the city from using the amount of 
money called for, claiming that it is 
not available. The court will pass 
upon the application on the 24th in- 
stant. In all probability, new speci- 
fications will be given out and new 
bids advertised for. C. E. K. 
Chicago, Dec. 24. 
anaiiillipienen 


Commercial Wireless Telegraphy. 


The United States Electrical Sup- 
ply Company, of 120 Liberty street, 
New York city, are about to intro- 
duce an apparatus for wireless 
telegraphy. The construction of the 
instrument in many ways is similar 
to that employed by Marconi in his 
experiments, by which, by the use of 
the Hertzian waves, a message can be 
transmitted through almost any 
obstruction. 

Mr. W. J. Clarke, general manager 
of the company, gave a very success- 
ful exhibition of the uses of the in- 
strument before the American Insti- 
tute of LElectrical Engineers on 
December 15. He showed in the ex- 
periment that a message could be 
accurately transmitted from one room 
to another through two closed doors. 

He has done away with the re- 
flectors used by Marconi for his air 
circuits, holding that they have no 
material influence in the transmission 
of the electrical current. 

Mr. Clarke also claims that by 
means of the improvements made in 
the new machine over that of Mar- 
coni’s, a message can be accurately 
sent to the distance of 10 miles. 

Several changes have been made in 
the instruments with the view of 
condensing them into such a shape 
as may be more convenient fur com- 
mercial purposes. 





a 
Mr. Chas. P. Geddes was elected 
assistant treasurer of the Sprague 
Electric Company last week. Mr. 
Geddes was formerly treasurer of the 
Interior Conduit and Insulation Com- 
pany, and, as theactive financial man 
in the new Sprague company, is the 
right man in just the right place. 


Northwestern Electrical Associ- 
ation. 

The sixth annual convention of the 
Northwestern Electrical Association 
will be held at the Hotel Pfister, 
Milwaukee, commencing on Wednes- 
day morning, January 19, next. All 
interested in electrical matters, 
whether members or not, are cordially 
invited. Arrangements made with 
the new management of the “‘ Pfister” 
insure perfect satisfaction to all 
members and visitors. Direct and 
alternating current will be provided 
for exhibits. One and one-third rail- 
road rate can be secured, conditioned 
upon 100 certificates of attendance. 
Mr. Frank L. Perry, 510 Marquette 
Building, Chicago, will have charge 
of transportation of delegates coming 
from or through Chicago. Papers on 
“‘Practice of Theory,” ‘‘ Present 
Efficiency of Incandescent Lamps,” 


“Notes on Municipal Ownership,” 


** Physical and Chemical Properties 
of Volatile Oils in Boilers,” ‘‘ Elec- 
tric Lighting for Profit,” ‘‘ Long- 
Distance Transmission” and ‘Trans- 
formers” will be presented by John 
C. McMynn, of Illinois; John E. 
Randall, of Missouri; Fred DeLand, 
of Illinois; Wm. H. Edgar, of IIl- 
inois ; Alex Dow, of Michigan; Axel 
Ekstrom, of New York, and E. H. 
Abadie, of Missouri. An enjoyable 
pleasure programme will be provided. 
-——--— 
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Stocan, B. C.—A local company 
has proposed to install an electric 
light plant. 

Copur@e, Ont. — The town will 
apply to the legislature at its next 
session for power to coxrstruct electric 
light plants. 

BRANTFORD, ONT.—Brantford is 
making estimates on a civic lighting 
plant. The present lighting contract 
expires next year. 








WINNIPEG, Man.—Ilt has been de- 
cided to invite tenders for electric 
street lighting for a period of three 
to five years from April 25, 1898. 


GATINEAU Point, Que. — Wm. 
Smith has been granted the contract 
for electric light systems. The plant 
will be installed at once. Mr. Du- 
pont, C. E., of Montreal, prepared 
the plans. 


MoNnNTREAL, QuE.—Noble & Barber, 
electrical contractors, have started in 
business in this city. The successors 
to the electrical supply business of 
C. W. Pendeson, Bleury street, are 
Taylor, Telfer & Company, who will 


commence business at the same 
stand. J. &. C. 
Montreal, December 20. 


cima abidiiiaie 

The eastern agency of the Card 
Electric Company, of Mansfield, Ohio, 
has been secured by E. P. Morris, of 
15 Cortlandt street, New York city, 
who will have the exclusive control of 
all the business conducted by that 
firm in the East. Mr. Morris is also 
about to close a deal with the High- 
land Electro-Chemical Company, of 
Connellsville, Pa., to handle a solder- 
ing paste which they are going to 
place on the market. 
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ELECTRIC LIGHT FLASHES. 

Hagerstown, Md., is discussing 
municipal ownership of the electric 
light plant. 

The Somerville, Mass., Electric 
Light Company is to issue new bonds 
to the amount of $100,000. 

The plant of the Colfax, Ore., 
Electric Light Company has been sold 
to Codd & MacKenzie. The price 
paid was $8,000. 


At the annual meeting of the West- 
port, Ct., Water and Electric Light 
Company, the following officers were 
elected : President, William L. Coley; 
vice-president, W. H. Childs, of New 
York; secretary, John S. Jones; 
treasurer, F. W. Marsh, of Bridge- 
port; auditor, Charles Fable. 


The stockholders of the Charles- 
town, Md., Eleetric Light, Heat and 
Power Company elected the following 
officers: President, John A. Livers; 
treasurer, H. S. Riley; secretary, B. 
D. Gibson; directors, John A. Livers, 
H.S. Riley, G. N. Horn, Adam Ertter, 
H. P. Thorn and B. D. Gibson. 


At the annual meeting of the stock- 
holders of the Edison Electric Light 
Company of York, Pa., the following 
board of directors was unanimously 
elected for the coming year: Judge 
W. F. Bay Stewart, Geoffrey P. Yost, 
C. A. Eisenhart, Adam F. Gessey, 
EK. T. Moul, Dr. B. S. Gilbert, H. 8. 
Wiest. 

It is reported that a syndicate of 
Milwaukee men have purchased the 
two electric light and power plants in 
Beloit, Wis., the Beloit electric plant 
and Taylor’s electric plant. A new 
company has been organized, A. E. 
Smith, of Milwaukee, being presi- 
dent; E. G. Cowdery, Milwaukee, 
secretary and treasurer, and G. L. 
Cole, vice-president. 

At a meeting of the stockholders of 
the Hudson, N. Y., Light and Power 
Company, the following directors 
were chosen to serve for the ensuing 
year: ©. W. Macy, Dr. C. E. Fritts, 
Dr. C. K. Van Vieck, John H. 
Jessup, D. H. Kennedy, C. H. Evans, 
Jr., F. J. Collier and Madison Miller, 
Ata meeting of the directors C. W. 
Macy was elected president of the 
board ; Dr. C. E. Fritts, vice-presi- 
dent, and Madison Miller, secretary 
and treasurer. 

The Roanoke, Va., Rapids Power 
Jompany elected the following direc- 
tors at the annual meeting: Stanford 
White, OC. W. Weston, Winthrop 
Chanler, New York; Charles Cohn, 
W. M. Habliston, Petersburg; T. L. 
Emry, Roanoke Rapids. The direc- 
tors then elected the following officers 
for the ensuing year: W. M. Hablis- 
ton, president; Stanford White, vice- 
president; Wimthrop Chanler, secre- 
tary and treasurer. Judge J. M. 
Mullen is attorney for the company. 








Electric Light Plant Wanted. 


The ELecTRIcAL REVIEW is in- 
formed that the city of West Point, 
Miss., has about concluded to add an 
electric light plant to its waterworks. 
Manufacturers are requested to send 
information and prices to Mr. W. W. 
Robinson, West Point, Miss, 
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PITTSBURGH ELECTRICAL 
MATTERS.* 





BY ROBERT P. PORTER. 





At Carnegie I saw mighty masses 
of steel, weighing tons, handled by 
electric devices with the care and ap- 
parently delicate touch of a charming 
woman, who, with tiny sugar tongs 
poised over a teacup, says, ‘‘ One or 
two lumps,” and then dexterously 


drops the sugar in the cup with 
hardly a ripple. Thus are these 
mighty masses of heated iron put 
through various courses of treatment 
by the aid of a man in acarand a 
noiselessly running electric crane. I 
was told that the recent decrease in 
the course of structural steel was, in a 
large measure, due to the improved 
methods of handling these heavy in- 
gots. Here we see the greatest work 
this country is doing in armor-plate, 
the most advanced work of the world, 
in structural steel, in boiler-plates 
and in all sorts of railway steel. 
Again, the works are so located and 
organized, that the supply alike of 
metal and fuel is direct, and comes 
from the regions most likely to with- 
stand for the longest period the 
stupendous demands of the world. 
The cheap supply of raw material, 
and the great economies in handling 
the rails in all the advancing proces- 
ses of manufacturing by machinery, 
has reduced the price at the mill to 
from $18 to $19 per ton, which will 
practically make the United States 
supreme in this branch of industry. 
England can not now compete with 
us in the advanced products of our 
steel mills. 

The Westinghouse electrical con- 
cerns, located in the same district, 
have undoubtedly constructed the 
most advanced and the heaviest elec- 
trical power machinery. To this 
great Pennsylvania concern was given 
the work of conserving the power of 
Niagara itself, converting it into an 
electric current and distributing it 
over a large industrial territory. 
The machinery and apparatus for this 
purpose, which once seemed so novel 
and strange, are now rapidly multiply- 
ing. There are to be eight generators, 
each of 5,000 horse-power, for Niagara, 
while it is possible 15 may be required 
for similar works at St. Lawrence. 
These huge apparatuses may be seen 
in all stages in the Westinghouse shops, 
and they mark a new epoch in the 
world’s economics—the era of econo- 
mizing power. The century began 
with the era of how to make mechan- 
ical power, and it was made, but at a 
great waste. Now the brightest minds 
of the mechanical world are directing 
their attention to how to conserve 
mechanical energy, or rather how not 
to waste power. 

In this line of discovery may be 
mentioned the Westinghouse experi- 
ments in the use of gas as a motive 
or heating power, which will not 
only create a new industry, but in 
all probability ultimately make gas, 
not steam, the primary source of 
power in running electric lighting 





*From the Philadelphia Inquirer. 
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plants and street railways. I saw in 
progress of construction the largest 
gas engine in the world. Its capacity 
will be 750 horse-power, while a 
second one has been projected of 1,200 
horse-power. The Westinghouse 
people have all sizes of these engines 
in operation, some as high as 250 
horse-power. The principles under- 
lying the construction of these engines 
are new, and the result of 10 years of 
elaborate experiment. The effect 
will naturally be a revolution in the 
lighting of our cities, because gas can 
thus be used in place of steam engines 
for incandescent electric lighting, and 
for other purposes where uniform 
speed is desirable. Thus, by the 
utilization of new mechanical prin- 
eiples the introduction of electric 
lighting is going to increase instead 
of diminish the consumption of gas. 
With the gas, for example, which we 
hear the new Koston company is 
going to produce at 50 cents per 1,000 
cubic feet, the modern gas engine 
will be far cheaper than the steam 
engine, and in some parts of the 
world will practically displace it. 

‘© A new gas engine.” ‘That does 
not sound like a very startling an- 
nouncement, and vet in establishing 
the economical working of a gas en- 
gine of 1,000 horse-power we enter 
upon a new and better and cheaper 
method of distributing both light 
and power. Gas, it should be re- 
membered, is easily and cheaply dis- 
tributed into places where it is ex- 
tremely difficult and sometimes costly 
to place steam boilers and engines. 
The tendency in the production of 
gas is steadily downward, and the 
price which the lower grades of gas 
can be sold at not only suggests the 
practicability of producing electric 
illumination by gas, but opens up 
immense possibilities for the use of 
gasasafuel. It will only be a short 
time before this method of distrib- 
uting power will be adopted by our 
street railways. It costs enormously, 
as we all know, to distribute electric 
current, and carry it long distances. 
The waste forms a considerable part 
of the expense. If gas can economi- 
cally be applied to engines of 1,200 
horse-power, it naturally suggests the 
idea of a great central gas house mak- 
ing a quality of gassuitable for power 
which can be piped cheaply for any 
distance to supply engines for gen- 
erating electric current for lighting 
or the propulsion of street cars or for 
heating houses. These are only a 
few hastily expressed thoughts on 
some of the industrial possibilities of 
the great Pennsylvania regions around 
Pittsburgh, where are located not 
only some of the greatest plants in 
the world, but where they are daily, 
nay, I might say, hourly, bringing 
about improvements that create new 
industries and put renewed life and 
energy into industries supposed to be 


on the decline. 
ame 


PERSONAL. 

Mr. C. E. Trump, president of the 
Novelty Electric Company, of Phila- 
delphia, was a New York visitor last 
week. Mr. Trump reports the elec- 
trical field in his city as quite active. 


Hertzian Telegraphy in France.* 

A paper was read by M. Ducretet, 
on the 19th ultimo, before the Société 
Frangaise de Physique on the above 
subject, and he showed some of his 
apparatuses, by means of which it is 
possible to carry out Hertz’s experi- 
ments on electric waves. It was 
shown to be possible, without making 
any alterations or changes in the ex- 
isting apparatus which is employed 
for this purpose, to produce either 
continuous or intermittent electric 
waves, to transmit them to a distance, 
to receive them and to record them. 
The transmitter shown was a Hertz 
oscillator with two spheres, which are 
immersed in an msulating fluid in 
just the same way as Professor Righi 
does with his large oscillators. This 
immersion in @ liquid insulator is due 
to MM. Sarasin and De la Rive; it 
insures constancy in the production 
of oscillating discharges, and the 
electric waves produced are more en- 
ergetic. 

The model shown by M. Ducretet 
was of small dimensions and intended 
for lecture purposes. ‘The small ca- 
pacity of the spheres was sufficient to 
produce the oscillating discharge and 
to obtain very short wave lengths. 

This oscillator is actuated by a 
small Rhumkorff coil, placed in the 
same manner as Professor Bose does, 
in a box with metallic sides and pro- 
vided with a contact key in order to 
obtain short or long discharges, and 
as a result produce intermittent waves. 

The Hertz spark resonator is re- 
placed by one of M. Branly’s tubes 
with filings. The filings enclosed 
in a tube and placed between two 
conductors, forming a circuit with a 
battery and a galvanometer, offer a 
very large resistance to the passage of 
a current ; it becomes a good con- 
ductor when excited by an electric 
wave. This conductivity ceases sud- 
denly, and is renewed when a fresh 
wave strikes the tube. This sensi- 
tiveness is very marked and shows it- 
self at a distance. M. Branly, to 
whom the discovery of this is due, 
calls these receivers ‘‘ radio-conduct- 
ing tubes.” They are the principal 
and indispensible part of the appara- 
tus for the reception of electric waves 
at a distance. 

M. Ducretet described the apparatus 
constructed for M. Popoff in 1895, 
which was made use of in St. Peters- 
burg to receive and record electric 
waves as they wereproduced. In this 
case, the receiver is again a Branly 
tube with filings, placed in circuit 
with a battery and a relay which is 
actuated directly. the Branly tube is 
affected by an electric wave emitted 
from a distance. The relay closes a 
circuit in which there is an electric 
bell, the hammer of which, however, 
instead of striking a gong, taps the 
sensitive tube, and so automatically 
restores it to its initial resistance 
directly the electric wave has ceased 
to act on it. The circuit comprises, 
besides this ‘‘ bell,” a registering ap- 
paratus to keep a record of the waves 
as they are received. 

This apparatus, the result of well 
known researches, permits of the pro- 

* From the London Electrical Review. 
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duction, transmission, reception and 
recording of the electric waves; 
whether they are produced by atmos- 
pheric discharges or by means of an 
oscillator, it only remains to adapt its 
power according to the distance to be 
traversed. 

M. Ducretet has made some alter- 
ations in the arrangement of the 
circuits; he makes use of a sensitive 
galvanometric relay, similar to those 
used in telegraphy, which he con- 
structed with the help of MM. Maré- 
chal and Rigollot; it is fitted with a 
damping arrangement, and an addi- 
tional resistance is provided in order 
to suppress the ‘‘ breaking spark,” as 
they callit. The Morse register forms 
a second relay. 

Without altering anything which 
has been described, M. Ducretet 
showed that the transmission and re- 
ception of these luminous waves en- 
ables signals sent across a space to be 
registered. M. Ducretet terms this 
application ‘‘ Hertzian telegraphy.” 

M. Marconi was, no doubt, when 
making use of the known apparatus 
with which he transmits signals 
across space without wires, not aware 
of these researches. 

M. Ducretet showed how the ap- 
paratus were, according to Professor 
Bose, to be arranged in order to carry 
out all the Hertz experiments, to 
show the analogy existing between 
the electric waves and the luminous 
waves; ‘‘reflection, refraction, dif- 
fraction, polarization.” The appara- 
tus is not large; the receiver, fixed on 
the pointer of a goniometer, is M. 
Branly’s, or the one proposed by 
Professor Bose, and is derived from 
the radio-conductor with filings. All 
the parts forming the transmitter 
must be completely enclosed in a 
metallic box. An ebonite lens serves 
to concentrate the electric rays. 


TELEPHONE NEWS AND 
COMMENT. 


The Erie Telegraph and Telephone 
Company, of Lowell, Mass., added 
335 subscribers to its system last 
month. It now has an aggregate of 
24,222 subscribers. 








Racine, Wis., has passed an ordi- 
nance requiring all lighting, tele- 
phone and other companies using 
poles in the streets to paint them a 
distinctive color, the color being de- 
cided by the city authorities. 





At the annual meeting of the stock- 
holders of the Eastern Telegraph 
Company, of Portland, Me., the fol- 
lowing directors were elected ; Chas. 
A. Tinker, of New York; Thos. 
Roche, of Boston ; C. C. Bedlow, of 
Boston; Fredk. Robie, of Gorham ; 
C. D. Livermore, J. W. Plaisted and 
J. D. Williams, of Portland. At the 
meeting of the board of directors the 
following officers were elected : Presi- 
dent, Fredk. Robie, of Gorham ; 
treasurer, C. C. Bedlow, of Boston ; 
clerk, C. D. Livermore, of Portland. 

a 

Mr. F. 8. Terry, of Chicago, was 
among the out-of-town visitors to 
New York last week, 
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New Telephone and Telegraph 
Companies. 
Crookston, Minn.—E. M. Walsh 
will incorporate a company for the 
purpose of extending telephone line 
all through Polk County. 


Asnesoro, N. C.—The Asheboro 
Telephone Company has increased 
capital stock to $10,000. The incor- 
poratora are John T. Moffitt, C. C. 
McAlister, W. C. Hammer, P. H. 
Morris and Elijah Moffitt, who will 
establish telephone service. 


Rateien, N. C.—A new telephone 
line is being constructed from War- 
ren Plains to Raleigh. 

JACKSONVILLE, TEx.—The East 
Telephone Company has been incor- 
porated by J. B. Roberts, W. H. 
Story and C. M. Pittman to erect a 
telephone line from Tyler, Tex., to 
Shreveport, La. ; capital stock, $2,- 
0v0. 

Santa Orvuz, Cat.—The Pacific 
Coast Telephone Company has been 
incorporated by Gus Lim, C. F. W. 
Herrmann, Frank M. Gray and 
others ; capital stock, $25,000. 


Furnt, Micu.—The State Tele- 
phone Company has decided to estab- 
lish an exchange in this city. 





Toxtuca, Int.—The Larose, Toluca 
& Eastern Telephone Company has 
been incorporated; capital stock, 
$2,000; incorporators, Lincoln L. 
Foster, Jonas T. Ball, Thomas C. 
Colehewer, Byron 8. Harper and 
John D. Ball. 


ALLEGHENY, Pa.—The American 
Telephone Company has been granted 
a charter, with a capital stock of 
$1,000. The directors are Xavier 
Wittmer and Henry Wittmer, of 
Pittsburgh; D. C. Cawley, Allegheny; 
Frederick Klussman, Bennett,and F. 
B. McMullen, Glenshaw. 


Eimo, Trx.--The Southwestern 
Telephone and Telegraph Company is 
now constructing a telephone line 
through town, which will be built 
from Terrell to Mineolaand thence to 
Tyler, Tex. 


RossvitLzE, Itt.—The Danville 
Telephone Company has completed its 
new line to this place. 

NorTHVILLE, N. Y.— The tele- 
phone line to this place, which has 
lately been under construction by the 
Hudson River Telephone Company, is 
nearly completed. One wire is ready 
for use and it is expected that the 
balance of the work will be com- 
pleted in a day or so. 


Detroit, Mion.—The State Tele- 
phone Company has made con- 
nections with Kalamazoo Mutual 
Company. 

CuHatranooca, TENN.—J. W. 
Coleman, of Columbia, is making an 
effort to establish a new telephone 
service in this city. 

NASHVILLE, TENN.—The Oak 


Grove Telephone Company, of Jeffer- 
son County, has been incorporated by 
W. H. Smith, James A. Glass, W. R. 
Seahorn, James A. Seahorn, T. A. 
Cowan and F. M. Smith. 


ELECTRICAL REVIEW 


Prescott, ARK.—A telephone sys- 
tem is to be established. 


CENTREVILLE, TENN.—The Cum- 
berland Telephone Company have line 
completed within 12 miles of this 
place. 


FLORENCE, ALA.——Telephone com- 
munication is to be established be- 
tween this city and Leighton. 


St. StepHens, ALA.—A telephone 
line from St. Stephens to Carson is in 
contemplation. 





New Electric Railways. 
Bivue RipGe, Pa.—Blue Ridge 
Electric Street Railway Company has 
been incorporated to operate along 
the roads near the Summer hotels; 
capital, $50,000. 


Kansas City, Mo.—Work on the 
new electric line from Washington 
Park to Fairmount Park has been 
begun. ‘The line is to be finished 
and ready for operation by the mid- 
dle of March, 1898. 


HARRISBURG, PaA.—The Park Gate 
& Elwood Street Railway Company, 
to run from Park Gate, Beaver 
County, to Elwood City, Lawrence 
County, has been incorporated; capi- 
tal, $25,000. Thomas Dugan, of 
Elwood City, is president. 


ALBERT LEA, Minn.—City Clerk 
may give information concerning 
proposed electric line from this city 
to Geneva. 


West Union, W. Va.——There is 
much talk about the construction of 
new railroads in this part of the state 
just now. 


ALBANY, N. Y.--The New York 
Beach Railroad Company has been 
incorporated with a capital of $50,- 
000, to construct a street surface 
electric road five miles long in the 
town of Southfield, Richmond County. 
The directors are Albert Reynand, of 
New Dorp, S. I.; Ernest G. Wight- 
man, of Stapleton, S. I.; Charles N. 
Harris, of 35 Nassau street; William 
B. Welde, William D. Stratton, 
Robert Emmet, H. T. Ferris, A. S. 
Drake and James P, Egan, of New 
York city. 


LykENs, Pa.—A charter has been 
granted to the Lykens & Williams 
Valley Street Railway Company, capi- 
tal, $200,000, to construct and operate 
an electric line between this place 
and Johnstown, a distance of 10 
miles, taking in the towns of Wicon- 
isco, Williamstown, Tower City, 
Reiner City and Bearmont on the 
way. 

East St. Louis, [tt.— There is 
considerable talk of building an elec- 
tric road to Vollinsville and another 
to Lebanon. It is said that a num- 
ber of prominent men in St. Clair 
and Madison counties are interesting 
themselves in the movement. 


CONNERSVILLE, IND.— The Con- 
nersville Street Railroad Oompany, 
with a capital of $25,000, has been 
incorporated. The directors are 
Charles Mount, Thomas Downs, E. 
M. Ansted, Daniel.Roots and G. C. 
Florea. 


BatH, Me.—Work on the electric 
road between Bath, Brunswick and 
Lewiston will commence in the 
Spring. 

PITTSFIELD, Mass.—The Pittsfield 
Electric Street Railway have secured 
right of way through the Murphy 
property on West Housatonic street. 


BALttimorg&, Mp.—The Baltimore, 
Halethorpe & St. Denis Railroad 
Company, Oregon EK. Benson, presi- 
dent, will erect electric power-house 
to operate its railway. 

HOLLAND, Micu.—The Holland 
& Lake Michigan Electric Railroad 
has been granted an extension of time 
in which to build its road. 





Electric Light and Power. 
ALBANY, IND.—Steps are under 
way for the establishment of an elec- 
tric light system at this place. 


WHITEHALL, Wis.—The electric 
light plant put in by the village is now 
in operation. 


LANCASTER, Wis.—The City Coun- 
cil of Lancaster recently gave a 10- 
year franchise to J. G. Harshberger 
to construct an electric light plant. 

LEWISBURG, ‘l'ENN.—Dr. S. T. 
Hardison bas sold the electric light 
plant to Joseph Schensler. 


Cuero, TEx.—-The city has granted 
Mr. Otto Buchil and associates a 
franchise for planting poles and 
string electric light wires along the 
streets and alleys. 


LAGRANGE, Ky.-—An electric light 
plant is to be established here. 


Luano, TEx.—Wm. Schumirth & 
Company will put in an electric light 
plant. 


ATHENS, ALA.—The electric light 
plant is rapidly approaching com- 
pletion and will soon commence oper- 
ations. 


New Iperta, La.—Silvio Brous- 
sard is adding arc systems of lighting 
to his electric plant. Machinery is 
all contracted for. 


Cuicaco, Int.—The municipal 
street lighting system is to be ex- 
tended. 


Avoca, Pa.—The Standard Elec- 
tric Company has been incorporated 
with $40,000 capital. 


CoLumBus, Nes.—This city is 
negotiating for the purchase of the 
Columbus Electric and Power Com- 
pany’s plant with the intention of 
running and maintaining it. 

JORDAN, Minn.—Contracts have 
been let to H. H. King & Company, 
of Minneapolis, for operating an elec- 
tric plant with 18 arc lights for $9.50 
a year for a term of five years. 


Cave Sprines, Ga.—The Cave 
Springs Mill Company has been in- 
corporated by R. S. Perry and Ed- 
ward Mann, for operating electric 
light plant, etc.; capital stock, 1,500. 

WINCHESTER, TENN.—The Win- 
chester Electric Light Company will 
install a lighting plant. 

AvuGusta, ARK.—City Clerk may 
give information concerning electric 
light plant. 
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CaARSONVILLE, Micu.—City Clerk 
may be addressed concerning erection 
of contemplated electric light plant. 





New Incorporations. 


Berwick, Me.—The Paragon Arc 
Lamp Company has been organized 
for the purpose of manufacturing an i 
dealing in electric and other devices 
with $10,000 capital stock. The 
officers are: President, Charles C. 
Barton, of Boston, Mass.; treasurer, 
John R. Hamner, of Boston. 


TRENTON, N. J.—The Union 
Equipment Company, with an author- 
ized capital of $1,500,000, has been 
incorporated. The company is formed 
to manufacture electric appliances 
and to equip steam and electric roads. 
The incorporators are Frederick 
Hitchcock, Glenn R. Gardner, and 
Francis J. Boyer, New York; F. W. 
Hunter, Cranford, N. J.; Frank G. 
Gourley, Stamford, Ct. 


San ANTONIO, TEx.—The Texas 
Plumbing and Electrical Supply Com- 
pany has been incorporated by John 
E. Martin,N. Y.; Petrich and William 
Martin, todo a general merchandise 
business; capital stock, $20,000. 





Increase of Capital. 


St. Lours, Mo.—The capital stock 
of the St. Louis & Belleville Electric 
Railway Company has been increased 
to $500,000. 


—— > o___—__ 


Municipal Ownership. 
|From the Bridgeport, Ct., Farmer.] 


Commenting upon recent articles 
in the ELecTRIcAL REVIEW on the 
question of municipal ownership of 
street railways, which include letters 
from eminent men who uniformly 
take the position that our present 
system brings to the front in munici- 
pal politics in large cities a class of 
men incapable of managing and sure 
to manage it corruptly, even if they 
possess the intelligence necessary to 
run it at all, the Hartford Courant 
says : 

To expect that municipal authori- 
ties in our large cities could command 
the brains, the untiring energy and 
constant watchfulness necessary to 
run a street railway to the satisfaction 
of an American public is not justified 
by experience. The water supply is 
a much simpler matter, but it is 
estimated that the Croton aqueduct 
has cost New York twice as much as 
it would have cost a private company 
Until our large cities show them- 
selves capable of selecting more honest 
and skilful public servants than the 
average alderman, it would be folly 
for them to undertake to conduct a 
large and complicated technical busi- 
ness like that of the transportation of 
passengers. 





The Metal for Light. 
[From the Cincinnati Commercial-Tribune.] 
Agent—This lamp uses only one- 
half the oil of any other. It is made 


of aluminum. 
Individual—I don’t see what that’s 


got to do with it ? 
Agent—Aluminum is the lightest 


metal known. 








———_——_-*— 
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The American Surety Company, 
New York city, is sending to its 
friends a handsomely prepared card 
calendar for 1898 and 1899. 

The Western Electric Company’s 
Chicago plant will be enlarged by an 
addition of six more stories. About 
$80,000 will be expended. 

The Western Electric Company, 
Chicago, has been made exclusive 
agent for the Tuerk alternating. cur- 
rent ceiling fan in the territory west 
of Pittsburgh. It has also been made 
exclusive agent for the car-heaters 
and office-heating devices manufact- 
ured by the Globe Heating Com- 
pany. 

The Joseph Dixon Crucible Com- 
pany, Jersey City, N. J., have re- 
membered the ELECTRICAL REVIEW 
with an acceptable Christmas present 
in the form of a box of assorted lead 
pencils. ‘They are the best pencils 
available for newspaper men. Our 
appreciation and thanks are hereby 
extended. 

William Roche, of 259 Green- 
wich street, New York city, who was 
formerly connected with the Manhat- 
tan Electric Supply Company,reports 
that there issuch a demand for his new 
standard dry battery that it will be 
necessary to keep an extra force of 
men at work through the holidays, in 
order to fil] the orders which are con- 
tinually coming in. 

James S. Barron & Company, of 
30 Hudson street, New York city, 
agents for several large electrical 
firms, are selling a great quantity of 
the new hand-made telegraph-pole 
climbers which are manufactured by 
John Weldon. The climbers are 
made of highly tempered steel, and 
are so constructed that a new spur 
can be inserted at very low cost 
when the old one is worn out. 

I, P. Frink, of 551 Pearl street, 
New York city, is receiving numerous 
orders for his window reflector from 
many of the stores which are mak- 
ing a special effort during the 





holidays for the sale of Christmas 
goods. The reflectors are especially 
adapted for window display, and are 
made 1n' Various s1zes to fit almost any 
show-case. ‘The incandescent lamps 
are fitted closely to the reflector, 
which is so adjusted that the hght 
can be thrown in whatever direction 
desired for the best display of the 
goods. 

The Electric Appliance Company, 
Chicago, are congratulating them- 
selves upon the great record that is 
being make by UO. K. weatherproof 
wire. Although this wire has been 
on the market for about 10 years, 
there is not a single recorded case 
where the insulation has not given 
the very best of satisfaction. O. K. 
weatherproof insulation has never 
been known tocome off of the wire, 
and wherever used the insulation is 
good and hard after five or ten years 
of service. With this insulation a 
line with the insulation hanging in 
shreds or strings is an impossibility, 
as the insulation is put on in such a 
way that it is next to impossible for 
it to strip off. OU. K. wire costa no 
more than other brands, and is de- 
servedly very popular. 

The Armory at Newburgh, N. Y., 
is to be enlarged and improved, and 
when completed will be one of the 
most convenieut and complete com- 
pany drill halls in the state. The 
drill ball is about 80 feet wide and 130 
feet long. Among the contemplated 
improvements is the removing of the 
present wooden roof and replacing it 
with a new roof structure. The roof 
supports will consist of 11. steel 
trusses. ‘T'hese will be arranged to 
support the mezzanine floor where 
new lockers and equipment cases will 
be placed, and they will also support 
the visitors’ gallery. The new roof, 
when completed, will be much lighter 
and will give the interior of the build- 
ing @ more roomy and substantial 
appearance. The Berlin Iron Bridge 
Company, of East Berlin, Ut., have 
the contract for furnishing and erect- 
ing the steel trusses, as well as the 
other iron work in the building, con- 
sisting of steel plates in the rifle pit, 
girders in the floor and walls, and 
other miscellaneous ironwork. 


The « Electra” Carbons— Mr. 
Hugo Reisiuger, 38 Beaver street, 





New York, sole agent for the cele- 
brated ‘*Electra” highest grade 
Nuernberg carbons, desires the ELEc- 
TRICAL ReEvViEW to publish tne fol- 
lowing in refutation of statements re- 
cently made: 

‘“‘T wish te inform the trade that 
the word ‘ Electra’ has been proper'y 
registered by me as my trade mark. 
and, therefore, cun not be used by 
anybody else withort infringing on 
my rights. The ‘Electra’ carbons 
are made, as heretofore, by the 
world renowned firm of C. Conradty, 
Nuernberg, who owns not only the 
oldest, but the most extensive, carbon 
works in existence, and whose carbons 
remain unequaled in quality and 
efficiency, having become the standard 
for electric lighting the world over. 
As to parties reported as makers of 
‘Electra’ carbons, I wish to state 
that I have brought suit aguinst them 
for having misused the trade-mark 
‘Electra,’ and that they have been 
enjoined by the Nuernberg courts 
from making avy carbons stamped 
* Electra,’ under penalty of 100 marks 
for each carbon. I shall guard the 
interest of buyers of my carbons as 
heretofore, and any information in 
regard to infringements on the regis- 
tered trade-mark ‘ Electra’ that will 
enable me to take legal proceedings 
will oblige.” 

For isolated plants the General 
Electric Company have recently 
issued an incandescent lampcatalogue, 
which is something of a departure 
and which should be of special interest 
and value to all lamp users. This 
catalogue contains descriptions of the 
class of lamps used by isolated station 
plants. The omission of all other 
types of lamps has made the catalogue 
a simple, concise pamphlet. It is 
something more than a catalogue, in 
that it contains several opening 
chapters of special value to lamp 
users, discussing improved methods 
of manufacture and showing how im- 
portant special experience and facili- 
ties are in the production of the 
highest quality of incandescent lamps. 
Following this, the subject of selection 
of lamps is discussed with the idea of 
assisting the customer to obtain the 
lamp best suited to his conditions. 
Then an account is given of the re- 
quirements for the proper use of 
lamps and a pertinent example figured 
out showing the saving to be effected 
by proper lamp renewals. Following 
this opening account are the descrip- 





tions of the standard lamps as used 
by isolated plants, each description 
heing accompanied by full s:zed i}ius- 
trations of the lamps. Among others, 
the catalogue contains an account of 
250-volt lamps. The catalogue is ex- 
cellently gotten up, typographically, 
and contains a folaer givirg prices of 
the various types of lamps. The 
General Electric Company have en- 
dJeavored to send copies of this cata 
logue to every isolated plant in this 
country and will be giad to furnish 
copies to any plant or customer de- 
siring the same. Such a_ useful 
treatise should be in the hands of 
every purchaser of incandescent lamps 
and retained by them as a book of 
reference. 


HELP WANTED—MALE 


Northern Pacific & Alaska Mining, Transporta- 
tion & Trading Company, owning thirty-five valu- 
able quartz veins, and nearly a thousand acres of 
placers in richest Alaskan gold fields, will run 
steamers from Seattle and San Francisco to Snug 
Harbor, Cook's Inlet (where will be established a 
great commercial one) and connect with roby 
feasible rail route to Yukon, Klondike and Copper 
River Districts. Offers to inv+stors unique propo 
sition. Correspondence with first-class local or 
traveling salesman desired. Address (with refer- 
ence) at Equitable Building, New York. 


J. CG. WHITE & | COMPANY, 
Incorporated 


ENCINEERS, 8, CONTRACTORS. 
ona. a. thao a bor _ 


29 BROADWAY, NEW YORK, N. Y. 
Baltimore Office, Equitable Building. 


STORAGE BATTERIES 


THE WILLARD BATTERY CO, CLEVELAND,O 


A. L. BOGART CO. 


Successors TO 
A. L. BOGART, 


ELECTRIC GAS- 
LIGHTING SPECIALTIES 


50 East 20th Street, 
NEW YORK. 






























Don't 
Travel— 
Telephone 


24,000 
telephones in actual use 
in New York City. 


NEW YORK TELEPHONE CO., 
16 Dey St. 952 Bway. 115 W. 88th St. 





Every Visitor Will Be Interested —» 


You have but to 
sit by and let the 
Exhibit do the 
talking. People 
who want to hear, 
hear easily. 


MADISON 











ELECTRICAL EXHIBITION 


GARDEN 


MAY, 1898. 


SQUARE 








300,000 Admissions in 1896. May be 1,000,000 in 1898. 





If you haven’t yet 
secured space, do not 
delay. 

There is every promise 
that this will be the 
greatest display of the 
kind ever made. 


ELECTRICAL EXHIBITION COMPANY, 
15 Cortlandt Street, New York. 


MARCUS NATHAN, General Manager. 
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Sy [Patents 


{Specially reported for this journal by E. 8. 
Duvall, solicitor 01 patents, Loan and Trust Build- 
ing, Washington, D.C. Copies of any patent may 
be secured for 10 cents each.] 
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595,688 Warp stop-motion for looms; 
W. H. Baker, Pawtucket, KR. [. 

595,695 Electric accumulator; C. 
Clerc, Paris, France. 

595,712 Electric furnace; J. E. Hewes, 
Philadelphia, Pa.—In combination on elec- 
tric furnace, electrodes and the circuit con- 
nections, a cord for suspending one of the 
electrodes, an eccentric acting on said cord 
and means for rotating said eccentric. 

595,731 Electric motor; M. B. Pemgoet, 
Cambridge, Mass. 

595,751 Wattmeter, E. K. Adams, New 
York, N. Y.—The combination in a watt- 
meter with an arm capable of displacement 
proportional to logrithmic of the number of 
watts in the circuit to be measured, an in- 
dex or marker, and means for converting 
the displacement of said arm into displace- 
ment of the index or pointer proportionate 
to the number of watts. 

595,754 Sub-station sending apparatus 
dispatch-tube system; B. C. Batcheller, 
Brooklyn, N. Y 

595,755 Pneumatic dispatch-tube system; 
B. C. Batcheller, Brooklyn, N, Y.—In an 
apparatus of the character described, the 
combination with an electric circuit, and a 
plurality of needles mounted upon a re- 
ciprocatory needle support, and means for 
reciprocating the same. 

595,756 Sendivug apparatus for pneu- 
matic dispatch-tube system; B, C. Batch- 
eller, Brooklyn, N. Y. 

595,768 Electric controlling device for 
paper-feeding machines; T. C. Dexter, 
Pearl River, N. Y 

595.777 Electric switch; H. F. Klein- 
schmidt, Hamburg, Germany—In combina- 
tion, a channeled rail conductor, a main 
conductor or feeder extending along the 
coannel of said rail conductor and a switch 
box supported by the feeder, said parts 
braced against the upper and lower flanges 
of the rail conductor. 

595,803 Automatic switch for electrical 
apparatus; S. L. Barrett, New York, N. Y. 

595,821 Method of, and apparatus for, 
multiple metering of electric currents; E. 
Oxley, Washington, D, C. 

595.827 Insulator bracket; C. A. Wool- 
sey, Brooklyn, N. ¥Y.—In a device of the 
kind described, a removable cap, a slot 
therein, a clamping jaw movable out and 
in in the said lot, and a clamping bolt, 
having threaded engagements with the cap 
and swiveled engagements with the said 
jaw. 


P. FP. 


595,841 Electric meter; W. S. Weston, 
Chicago, I. 
595,842 Circuit-closing device for burglar 


alarms; E. E. Wilson, Blackwood, N. J. 

595,871 Electric burglar and fire-alarm; 
C. J. Bukoutz, Lamoille, Ill. 

595,874 Electric elevator; A. L. Duwel- 
ius, Cincinnati, Ohio—A field magnet gov- 
ernor for electric elevators, consisting of a 
shaft, a carrier mounted thereon, weights of 
sector form pivoted to the carrier, an end 
thrust guided by the carrier, an equalizer 
thereon, and a connection between equalizer 
and each of the weights. 

595,887 High-tension switch; H. Mueller, 
Nuremberg, Germany. 

595,898 Electric motor; C. A. Stauffer, 
Philadelphia, Pa. 

595,909 Electrical musical instrument; 
G. A. Brachhausen, Rahway, N. J.—The 
combination of a mechanical musical instru- 
ment, and an electric shocking device, the 
operation of the said electrical shocking de- 
vice being governed from an element of the 
music playing devices of the musical instru- 
ment, 

595,911 Electric clock; 8. Fisher, New 
York, N. Y. 

595,936 Electric arc lamp; A. Blahnik, 
Paris, France. 

595,963 Electric burglar alarm; D. W. 
McCaughey, Chicago, Ill.—In an electric 
burglar alarm, thecombination of a terminal 





or contact point, a longitudinally movable 
insulating block in which it is mounted, a 
hard metallic sleeve for protecting one end 
of the insulating block, and an outer hard 
metallic tube in which the parts are mounted 
for protecting the same. 

595,970 Plug cut-out; F. S. Richmond, 
Chicago, Il. 

4595,983 Telephone repeater; W. H. M 
Weaver, Macon, Ga. 

596,002 Electrical transmission of energy; 
R. M. Hunter, Philadelphia, Pa. 

596,017 Telephony and telegraphy; M. 
Hutin, Paris, France—The improvement in 
the art of telephony which consists in chang- 
ing a line with substantially uniform alter- 
nating currents and varying these currents 
by and in accordance with sound wave. 

596,036 Auxiliary apparatus for selective 
electrical signals; G. W. Whittemore, Brook- 
lyn, N. Y 

596,041 Electrical transmission of energy; 
R. M. Hunter, Philadelphia, Pa. 

596,042 ‘Transmission of electrical energy; 
R. M. Hunter, Philadelphia, Pa.—A sec- 
ondary generator for electrical transmission 
of energy, consisting of the combination of 
a fine wire coil, a line circuit, including the 
said fine wire coil, an interrupter for the 
current passing through said fine wire coil, 
and a coarse wire coil wound parallel to the 
fine wire coil, and a local circuit including 
the coarse wire coil. 

a 

The Englewood, I1l.,Electric Light 
Company has just been purchased by 
the controlling interests of the Calu- 
met Gas Company, $200,000 being 
the consideration at which the stock 
was delivered. The assets of the 
Englewood company, on January 1, 
1897, amounted to $222,295.12, which 
included $4,510.99 cash and $216,- 
682.14 in wires, dynamos, plant, etc. 
About 20,000 incandescent lights were 
then in actual service. The capital 
stock included $i20,000 shares of 
common and $56,100 preferred. The 
Calumet Gas Company owns and op- 
erates gas and electric light plants at 
South Chicago, and on Garfield boule- 
vard and Wallace street. J.J. Baden- 
och, recently Chief of Police, was the 
president and chief stockholder in the 
Englewood Electric Lighting Com- 
pany. Among the directors in the 
Calumet Gas Company are J. R. 
Walsh, M. J. Russell and W. G. Beale. 
It is said that the Chicago Edison 
Company made overtures without suc- 
cess for the acquisition of the prop- 
erty, which now passes into the hands 
of the Calumet gas people. 


MANHATTAN PRODUCTS 











BO PEEP B, 


16. 





DANDY, 

BO PEEP, A B C, 
BABY WIZARD, 
WIDE-ANGLE WIZARD. 


LENSES: “‘Daisy,”’ Achromatic, ‘‘Emil,’’ Wide- 
Angle, Extreme Wide-Angle, Rapid Rectilinear, 


Extra Rapid Rectilinear, ‘* Wizard,’’ Double 
Anastigmat. 


Try our developing and toning powders; 
full line of chemicals for the amateur. Sun- 
dries of every description. 


MANHATTAN OPTICAL CO., 


WORKS AND EXECUTIVE OFFICES, 


CRESSKILL, N. J. 








24-30 Hudson St., 


USE THE BEST, 
John Weldon’s Hand-made CLIMBERS, 


JAMES S. BARRON & CO., seiting Agents, 





New York. 





KIND WORDS. 


‘MUCH VALUABLE ASSISTANCE.” 
To THE EpiTor oF ELEcTRicaL REVIEW : 

As I have been preparing a book on 
the subject of storage batteries, permit 
me tosay, without attempt to flatter 
or curry favor, that I have obtained 
much valuable assistance from the 
pages of the ELECTRICAL REVIEW. 

Brooklyn, Dec. 22. a. FZ. 


SALESMAN WANTED. 


WANTED, by leading firm, young, ca- 
pable and hustling salesman to canvass 
electric lighting stations, Address, stating 
age, salary expected and references, 

eh ees 
Care ELECTRICAL REVIEW, 
Times Building, New York. 











ANNOUNCEMENT. 


THE WILLARD STORAGE BATTERY. 


We beg to advise you that we have suc- 
ceeded to the business of the Willard Elec- 
tric and Battery Company, having admitted 
to our partnership Mr. T. A. Willard and 
H. M. Hawley, and that the business will 
hereafter be conducted under the tirm name 
of Sipe & Sigler. 

We own one of the finest and most per- 
fectly appointed power buildings to be 
found, consisting of six floors and a_ base- 
ment, containing an aggregate of 33,775 
square feet. The entire building will be 
fitted out with the latest improved special 
machinery, and devoted to the manufacture 
of Willard Storage Batteries in all types 
and sizes, each one adapted to its own par 
ticular use. We are equipping with the 
purpose in view of operating the full 24 
hours, and will manufacture storage bat- 
teries on a larger scale than ever before 
attempted. With the above-named im- 
provements and with ample capital at our 
service we shall have many advantages 
not enjoyed by the former manufacturers, 
and shall hope to merit and to receive your 
patronage in this line. 

Very respectfully, 


Sree & SIGLER. 
TECHNICAL CENTS 
EDUCATION 50 A WEEK 


For $2 down and $2a month, we give AN EDUCATION in 


MECHANICAL DRAWIN 


Steam Engineering; Electrical, Mechanical or Civil 
Engineering; Refrigeration; Chemistry; Mining; Pe® 


Cleveland, O. 





Architectural Drawing and Designing; Surveying 
and Mapping; Sanitary Plumbing; Architecture; 
Sheet Metal Pattern Drafting; Prospecting; 
Bookkeeping; Shorthand; English Branches. 


wudy GUARANTEED SUCCESS. 


We have helped thousands to better positions. 
Circular Free; State subject you wish to Study. pe 
International Correspondence Schools, Box juu% Seranton, Pa. 








“ELECTRICITY 
ano WATER 
POWER.” 


By REPLOGLE. 


THE POPULAR NEW BOOK. 
PRICE, $1.00. 


PUBLISHED BY 


Electrical Review Publishing Co., 


TIMES BUILDING, NEW YORK. 





hood Telephone Books. 


‘* THE ELECTRIC TELEPHONE,” 
BY EDWIN J. HOUSTON AND A. E. KENNELLY. 
The authors have prepared this book in the hope 
of enabling those who are not trained in electro- 


technics to understand the main principles and 
method of operation of the telephone systems of 


to-day. 
Price, $1.00. 


‘TELEPHONES, THEIR CONSTRUCTION 
AND FITTING,” 


BY F. C. ALLSOP. 
Description of Receivers, Transmitters, Switch- 
boards, Complete Instrument Switches and Switch- 
boards, Erecting Telephone Lines. Overhead Wires, 
| a Connecting, Testing for and removing 
‘aults. 


256 pages. Illustrated. Price, $2 00. 


“‘ TELEPHONE LINES AND THEIR PROPER- 
TIES,” 


BY J. W. HOPKINS. 


Contents: Design and Construction of City 


Lines. 
Underground Work. 
Long-Distance Lines. 
Wire, Insulators, Exchanges, Switchboards. 
The Propagation of Energy. 
The Telephone Current. 
Measurement. 
Properties of City Lines, Cables, Etc. 


Price, $1.50. 


**MANUAL OF TELEPHONY,”’ 
BY W. H. PREECE AND ARTHUR T. STUBBS. 
Price, $4.50. 


“THE TELEPHONE,” 


BY A. E. DOLBEAR. 
Price, 50 Cts. 


“THE PRACTICAL TELEPHONE HAND 
BOOK,” 


BY J. POOLE. 
Price, $1.00. 
A thoroughly practical manual of moderate size 
and cost, describing the latest development of the 
subject. 


‘TELEPHONE HAND BOOK,”’ 


BY H. L. WEBB. 
Price, $1.00. 


“TELEPHONE TROUBLES AND HOW TO 
FIND THEM,” 


BY PROF. C. H. HASKINS. 


A Complete Hand Book for Telephone Inspectors. 
Price, 75 Cts. 





receipt of price. 


ELECTRICAL REVIEW PUBLISHING CO., 
41 Park Row, NEW YORK. 


PATENTS. 


TRADE MARKS. DESIGNS. COPYRIGHTS. 


CAN YOU OBTAIN A PATENT ? 


Send me a model or drawing of your inven- 
tion, and a description, and I will examine same 
and advise you promptly. My fees are moderate 
in all Patent matters, and I can obtain a Patent 
in the shortest ible time. 

All tents taken out through me are given 
special notice in the leading journals of the country, 
thus bringing same widely before the public without 
cost to inventor. 


Rererences: “Electrical Review,” New York; 
Paul Cromlein, Teller Lincoln National Bank, 
Washington, D. C.; Judge Geo. D. Parker, Berkley, 
Va.; Second National Bank, Washington, D. C.; 
E. K. Leech, U. 8S. Mint, Philadelphia, Pa.; W. F. 
Newell, Manager and Secretary Water Works, 
Olympia, Oregon. 


EDW. S. DUVALL, 


Solicitor ot Patents, 


Copies of above books sent to any address op 








Loan and Trust Bidg., 
WASHINGTON, D. C. 




















LEONARD F. REQUA, General Manager. 


RUBBER COVERED 


WIRES AND CABLES 

FOR EVERY SERVICE. 
For Underground, Aerial and Submarine 
use, “Safety” wires and cables have the in- 


dorsement of some of the largest users in the United States. 
Write for our booklet containing the experience of users. 


THE SAFETY INSULATED WIRE & CABLE CO., 
225 to 239 West 28th Street, New York. 
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_NEW YORK, WEDNESDAY, DECEMBER 29, 1897. 


TEN CENTS A COPY. 
THREE DOLLARS A YEAR, 





“CAHALL” 


BOILER. 

TREMONT BUILDING, 
BOSTON. 

DREXEL RUILDING, 
PHILA. 

TAYLOR BUILDING, 

39 Cortlandt St., 

NEW YORK. 






Babcock & Wiicox type. 
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aRED CAT 


Our General ‘Catalogue, No. 12, 
is an encyclopedia of Electrical 
Supplies. Send for a copy. 


ELECTRICAL APPLIANCE (0., 


Electrical Supplies, 
242 MADISON STREET, CHICAGO. 
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‘Warren, Ohio. 


BRISTOL'S 
Recording 
Voltmeters 











Railway Plant. 
Sent on 90 dayw’ trial and funy 


guaran’ 
THE BRISTOL CO., 
WATERBURY. CONN 


KOCH Dynamo Brush 


Goldmark & | & Wallace 


121 Worth St.. New York. 








Agents for U. 8 





Gro. T. Manson, Gen. Supt. 
W. H. Hopams, Secy. 





1889 1893 
PARIS EXPOSITION WORLD’S FAIR 
MEDAL FOR MEDAL FOR 
RUBBER INSULATION. RUBBER INSULATION 





TRADE MARK 
THE STANDARD FOR RUBBER INSULATION. 





Sole Manufacturers of OKONITE WIRES, OKONITE TAPE, MANSON TAPE, CANDEE 
WEATHERPROOF WIRES. Write for Prices. 


THE OKONITE CO., Ltd., 253 Broadway, New York. 


BELT TYPE MACHINES of highest efficiency, either as direct-current dy- 
namos or motors. We wind for special speeds and voltages to suit the customer. For our standard 
lines send for our Bulletin No. 4. 


MOTOR-DYNAMOS, DYNAMOTORS and BOOS TERS, 
for telegraph lines, charging storage batteries, electroplating, electric cautery, etc., and raising 
potential at end of feeders. Send for our Bulletin No. 3, for full information. 


CROCKER-WHEELER ELECTRIC COMPANY. 
Brancg Orrices—1515 Old Colony Building, Chicago; 14 So. Broad St., Philadelphia, Pa.; Bibber-White 
Co., 49 Federal St.. Boston, Mass.; Blackall & Baldwin, 39 Cortlandt St., New York; Abner Doble 
Co., Fremont and Howard St., San Francisco, Cal. 


MAIN OFFICE, 39 Cortiandt Street, N. Y. 





WORKS, Ampere, N. J. 








fone DARTRIGKG PARTER (70. 85eTRA 
_ [Deacers 125 So. 2nd St.U PHILADA UPA. coops. 








ARM ee 


FUSE CARRIERS. 
BUG CUTOUTS. 





yi 
FLUSH SWITCHES, Etc. 


TELEPHONES 


SEND FOR PRICES. 


DE VEAU & CO., 


MANUFACTURERS OF 





Telephones and Equipment Supplies, 
32 & 34 Frankfort Street, New York. 
















6, lh AN 


ERICAN ELECTRICAL WORKS 


< PROVIDENCE, R. I. 
Bare and Insulated Electric Wire. 






wan-ennes Sy 2 WIRES, 
WEATHERPROOF 





“RirTemURe, 


A STANDARD UNDERGROUND GABLE GOMPANY, Sees 
efaoet ELEGTRIG CABLES, »=*\2s5 CONDUITS. 


TELEPHONE, TELECRAPH, 


ELECTRIC LICHT AND POWER. 





GRIMSHAW WHITE CORE WIRES, 


VULCA 


GRIMSHAW TAPES, 
RAVEN WHITE CORE WIRES, 


DUCTS, 


Manufactured by NEW YORK INSULATED WIRE COMPANY, 








18-17 Cortlandt Street, New York. SEREEEES 2 { 590 Dearborn Street. 184 Cumann ‘Street, #18 Becond Bi Street 
INCAN- MOTOR Iron Clad Buea Company, TELEPHONE creéthicar | WIRES AND CABLE® 





COLUMBIA sssen 


—_— tom LAMPS, 


ms QUILT 


COLUMBIA INCANDESCENT LAMP CO., 


sT. Louie, MO. 
NEW YORK OFFICE, 711! HAVEMEYER BUILDING. 





_, WHEELOCK BATTER tte | DRY BATTERIES =: “ MASCOT.” 





AHEOSTATS, === o2=47° | CABLES. 48 Teer wet 











FORT WAYNE ELECTRIC CORPORATION 


FORT WAYNE, IND. 





APPARATUS FOR 
ARC, DIRECT-CURRENT AND ALTERNATING 
INCANDESCENT LIGHTING AND POWER 
TRANSMISSION . 
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* 203 BROADWAY. 


NEW YORK, 
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Jandus Double Enclosed 
Arc Lamps. 


ONE HUNDRED AND FIFTY HOURS BURNING FROM A 
SINGLE HALF-INCH CARBON. A single carbon only is used to trim the 


lamp, as the unconsumed portion of the upper carbon is used for the lower after the 
first trimming. 
LAMPS BURNING SINGLY with economy on 110-volt circuits, thus avoid- 


ing the inconvenience of placing two lamps in series. 


PERFECT DIFFUSION OF LIGHT obtained by the use of double ala- ' 


baster globes, doing away with all shadows, both on the globe and above and beneath 
the lamp. 


DOES NOT DEADEN THE ATMOSPHERE like an open arc when 


burning in closed rooms. 


UNIFORM DISTRIBUTION OF LIGHT over a given area, produced by 


the long arc. 


NEAREST APPROACH TO COLOR OF DAYLIGHT yet produced by — 


artificial light. 
ABSENCE OF ALL FLICKER while burning. 
DANGER-PROOF AGAINST FIRE rendered by the double enclosure. 
ABSOLUTELY NOISELESS IN OPERATION. 


FEWNESS OF WORKING PARTS; DECREASE IN THE COST 
OF REPAIRS. 


ABSENCE OF ALL DIRT FROM TRIMMING. 


QUICKEST LAMP TO TRIM AND NEEDS TRIMMING LESS 
FREQUENTLY than any other, thus SAVING FLOOR SPACE. 


BURNS OUT-DOORS WITHOUT A HOOD.. 

ENTIRE MECHANISM CONCENTRIC TO CENTRAL STEM. 
SUSCEPTIBLE TO ARTISTIC DESIGN. 

SMALL IN DIMENSIONS. 





THE JANDUS STANDARD CONSTANT-POTENTIAL ARC LAMP. 
THE JANDUS ALTERNATING ARC LAMP. 


THE JANDUS ELECTRIC COPIPANY, 
Cuyahoga Building, Cleveland, Ohio. 











New York Office, 11 Broadway. 
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were to appear on earth he could get a few 








pointers on Lightning that would be a revelation; among other things, he would learn 





that Lightning can’t get through a Wagner Transformer; has tried it for years, but 
they are Lightning proof; a Wagner Transformer is a _ paid-up-for-life insurance policy. 


Use them; be insured. We are Western Agents. 


Central Electric Co., 


GEO. A. McKINLOCK, Prest. 


CHAS. E. BROWN, Sec’y. 173-175 Adams Street, 
S. R. FRAZIER, Treas. 0 
CHICAGO. 








Every kind of electric apparatus, from the smallest switch to the largest 
generator and locomotive. 


® 
9. Whatever your electrical need is, we can supply you. 9° 
a In quality and cost, no rival work E& e 


| & meets ours 
| 4 § 


w Long Distance Power 


“HY Transmission. 
The name of aN 4 O ‘ The name of 


WESTINGHOUSE 
Don’t ask where our 


is a guarantee. S is a guarantee. 
best apparatus can be seen. It is & 


everywhere. All our work is our best. 


2 Westinghouse Electric & Mig. Co. 


Pittsburgh, New York, Boston, Chicago, Heong om St. Louis, San Francisco, Buffalo, Syracuse, Atlanta, Tacoma. 
Mountain Electric Co. Denver. For Canada, Ahearn & Soper, Ottawa. Westinghouse Electric Co. Ltd. 32 Victoria St., London. 
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eee dee eeeeee * D RY ‘a ATTE R! ES. 
Itt PENNSYLVANIA A HIGH-GRADE BATTERY 


AT A FAIR PRICE. 
I have made 1,250,000 dry batteries for other 
COMPANY, marietta 


companies, am now making the ‘“‘ New Standard” for 
et 
PENNA., 


myself, the result of over eight years’ close study, 
and is absolutely the highest grade on the market. 

WRITE FOR 

DESCRIPTIVE 





$OO009666006 








ECONOMICAL 
TELEPHONE SERVICE. 


Give it a trial, be convinced and begin to save money on battery account. 
A comparative test with any other battery will prove above statement correct. 





Please write for Prices and Trade Discounts. 


259 Greenwich Street, 
WILLIAM ROGHE, 2°° Grccnvict Stree 


(Formerly with M. E. S. Co.) 
ACENTS WANTED IN ALL LEADING CITIES, 


Specially constructed for all open circuit work; will 
MATTER .. 


guarantee it is beyond comparison with any other cell for 
Sicccediiaddcitemarilemmnianadd 
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Electrical Review, 


| TIMES BUILDING, 
| | NEW YORK... 
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yeHE ELECTRICAL REVIEW during the past few months has completed arrangements by which 
the paper will be of greater benefit and value, both to its readers and to its advertising constituency, 
than has ever been possible before. These improvements in our facilities will be put in operation, 
beginning with the first number of Vol. 32, dated January 5, 1898. The size of the page will be 





slightly decreased, the number of pages increased, a new dress of type will be adopted, and other 
improvements of a practical and attractive character will be made. 
It is a pleasure to state that the old subscribers of the ELEcTRIcAL REviEw have renewed their subscriptions 


| 
||| during the past season with scarcely an exception, The number of new subscribers added since July rst has been 
| unusually large—in fact, about double the number previously received in a like period. 

We have also in preparation a considerable number of articles which will be of vital interest to the electrical 
| field. These will appear at intervals during 1898. The EvecrricaL Review, in addition, will continue to give the ||| 
news of the whole electrical field in a crisp and readable form. It is firmly believed that the changes and improve- 


ments outlined above will prove mutually valuable to our readers, our advertisers and ourselves. 


Electrical Review, 


| TIMES BUILDING, | 
| NEW YORK... 
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Because we have installed a greater number of Central Stations for light and 
power than any other engineering company in America, it is reasonable 


to suppose that our experience and advice will be of value. 





We Study the requirement in every specific case and adapt the machinery 


and equipment which is sure to produce results most economically and 


satisfactorily. | You can at least correspond with us and learn about 


| some of our modern work. 
THE 
NEW ENGLAND ENGINEERING 


COMPANY 
Waterbury, Conn. 


A. M. YOUNC, President 

A. J. PURINTON, Secretary 

A. O. SHEPARDSON, Treasurer 
W. E. CRANE, Mechanical Engineer 
WwW. C. MORSE, superintendent 
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FOR CONSTANT- 
POTENTIAL CIRCUITS. 
SIMPLEST FEEDING 
MECHANISM. 


BEST DEVICE FOR 
TRIMMING » CLEANING 
INNER GLOBE, REDUCING 
BREAKAGE OF INNER 
GLOBES TO A 
MINIMUM. 


OUTDOOR LAMPS 
EQUIPPED WITH 
REFLECTORS. 


IMPROVED ENCLOSED Arc LAMPS 


Highest Development in Mechanical and Electrical Design. 
“SS 


FINISHED IN MANY 
NEW AND HANDSOME 
STYLES, AS FOLLOWS: 


OXIDIZED COPPER, 
BRONZE FINISH, 
OXIDIZED BRASS, 
EBONY FINISH, 
GOLD LACQUER, 
IRIDESCENT FINISH, 
ANTIQUE FINISH 


ALL INDOOR LAMPS 
EQUIPPED WITH 
SWITCHES. 








WRITE FOR CIRCULAR AND PRICES. 


DIEHL MANUFACTURING CO., 


561-563 Broadway, NEW YORK. 
Main Office and Works 1 ELIZABETHPORT, 


Showrooms | 128-132 Essex St., BOSTON. 
192-194 Van Buren St., CHICAGO. NEW JERSEY. 











THOMSON 
PORTABLE * POCKET 
INSTRUMENTS: 


PORTABLE AMMETERS, 


2 TO 200 AMPERES. 


portaste VQ) LIMETERS, 


75, 150, 650 VOLTS. 


moicatine WATT METERS, 


150, 300, 1,500, 2,500 WATTS. 





PORTABLE AMMETER. 


PERMANENTLY ACCURATE UNDER 
ALL CONDITIONS. 


HIGH GRADE. LOW PRICE. 
LONG SCALES. 


The Portable Instruments are Standard for all Alternating-Current 
Measurements, and. are accurate for_all frequencies and wave forms. They 
may also be used for Direct-Current Measurements, when extreme ac- 


curacy is not essential. 


GENERAL ELECTRIC COMPANY, 


MAIN OFFICE: SCHENEGTADY, WN. Y. 
SALES OFFICES IN ALL LARGE CITIES OF THE UNITED STATES. 


For Canada, address Canadian General Electric Co., Toronto, Can. 








POCKET AMMETERS, 2, 10, 25 AMPERES; 
POCKET AMMETER. POCKET VOLTMETERS, 75, 150 VOLTS; 
For use on either Direct or Alternating Circuits. 





PORTABLE VOLTMETER. 
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| SELLING OUT 


WE ARE SELLING OUT the stock of the METROPOLITAN e e 
ELECTRIC COMPANY. which consists of RUBBER-COVERED Bargains in 
WIRE, Weatherproof Wire, Magnet Wire, Porcelain and Clay 
Wiring Tubes, Incandescent Lamps, Carbons, Tools of all kinds, 


House Annunciators, Push Buitons, and a general assort- FE t 3 S li 
ment of Electric Supplies of standard manufacture. ec ric upp ies, 


WE WILL CUARANTEE TO BEAT ANY PRICE ON THE MARKET. 





Send in your orders and try us, or let us quote you FIRST. 


WM. H. McKINLOCK, W.C. CAMP, AGENTS, 


186-188 FIFTH AVENUE, CHICACO. 


The Ward Orchestra Lamp 





» ieee dee D DODD DDeaade ° 
ro ¢ 


After July 15, 1897, all Genuine 


“IMIPERIAL PORCELAIN” 


Transmission Insulators 
will bear this trade-mark: 











IMPERIAL PORCELAIN WORKS, 
FREDERIC A. DUGGAN, Prop., 
Cc. S. KNOWLES, Sales Agent, 


7 Arch Street, Boston. TRENTON, N. J. 
120 Broadway, New York. 


JOHN A. ROEBLING’S SONS COMPANY, San Francisco, California, 
Pacific Coast Agents. 


£64666666060600606660000003 


POEEE SHE EOVSEUGHOS 
do a dt tt te tte te te 








Can be readily clamped to music racks. Gives the quantity of light 


NovELTY ELECTRIC Go., vl tag gga you want it. Just the thing for Pulpits, 


PEILADERELP MEA, WA. WE ALSO MANUFACTURE 
Okonite Insulated Wires. THE KINSMAN DESK LAMPS AND PORTABLES. 
: : The Dillon Electro-Calcium Lamp. 
Medbury Overhead Railway Material. She teler oe Shthee 
Changeable Electric Headlights. The Ward Spark Arresters for Arc Lamps. 
Agents for { Globe Metal Works’ Trolley Wheels. SaNO FOR CATMLSOUE. 
P & B Electrical Compounds. MCLEOD, WARD & CO., 
Perkins Incandescent Lamps. 27 Thames Street, New York. 


Schiff, Jordan & Co.'s Ship Cored Carbons, | 2221. e:crmca: neview, 
ELECTRICAL SUPPLIES OF EVERY KIND. 


BUFFALO GRIPS 8 STYLES CARRIED IN STOCK. 
Small Size for No, 6 Wire and Smaller. 


Small Size with Pulleys. 
“3 











LINE MATERIAL of Every Description. 


WESTERN ELECTRIC Coa,., 
NHVT YORE. CHICAGO. 








ALSO 

















a4 i—_[_ _s 
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—EOR SALE :— 


SHCOND-HAND 








Direct-current dynamos of 350, 700, 725, 800, 810, Engines, 50, 75, 85, 100, 115, 125, (50, 175 and 
900, 1,075, 1,350, 1,610 and 2,500 light capacity. 200 horse-power. 

Alternating-current dynamos of 750, 900, 1,300 Boilers, 100, 250, 375 and 500 horse-power. 
and 2,000 light capacity. Heaters, 150 and 1,000 horse-power. 

Arc dynamos, 20, 24, 30, 40, 50 and 60 lights, both Pumps, all sizes. 
1,200 and 2,000 candle-power. Write us for particulars and prices. 


GHIGAGO EDISON GOMPANY, '°°"sis.2°"" 











ww. R.OSTRANDER & CO. 
MAKING ROSETTES OUR SPECIALTY | 22 DEY STREET, CORDON PRIMARY CELL 
Write for full particulars, free Samples, etc. Manufacturers of 


Cleat-Concealed-Combination-Sq. Base SPEAKING TUBES, WHISTLES, The re my —_ 
jon 


O S = TT E S ANNUNCIATORS. sane increas 


Cell amon 
Investigate—$6 saved is interest on $roo. 








Electric and Mechanical Bells. 
FACTORY, 


DE KALB AVENUE, 





Police Signal Service 
of the leading cities, 


e 
the railroad, telegraph 





1, P 
the Fire Alarm an 
H. T. PAISTE CO. 





CHICAGO PHILADELPHIA SaSema ve, ond telephone rr 
Send for Illustrated |] eral adoption of our 

v steel enameled cell 

Catalogue. for gas-engine, launch 





and marine service at- 
test most highly to its 
merit,efficiency adapt- 
ability and economic 
|] features. 


“ELEGTRICITY.°WATER POWER.” 


By REPLOCLE dl a wish tc read 
-—_____ te 
Price, 25 Cents. behalf. and learn. its 


. full description, kindly 
A popular treatise on the fundamental | apply for circular and price list, to ’ 


principles of Electricity and Water Power GORDON- BURNHAM BATTERY CO 
, : - 


by one who has had five years’ experience. 
pecans 82 to 86 WEST BROADWAY, NEW YORE CITY. 


ELECTRICAL REVIEW, 13 Park Row, N. Y. 


TELEPHONES] (qc UEHIGH VALLEY so icrmame ann eppwmnars ELECTRIC CONDENSERS. 
E TELEPHONES CREOSOTING C0. ‘CONNECTORS AND TERMINALS. Wm. Marshall, Manufacturer. 


pest Sues Gounenens for Harp-Drawn CopPER 














Dixon’s Pure Flake Graphite ; 


is a Blessing to Every 


Engine Room and Machine Shop. 
A small quantity added to any Oil or Grease 1: os its lubricating value and makes 
the finest Cooling 
Pamphlet and Sanneiie | Sent Free. 


JOS. DIXON CRUCIBLE CO., Jersey City, N. J. 























u 20 YEARS, NOT CHEAP BUT 
aa SERVICEABLE AND FULLY GUARANTEED. 




















tr sy ADVCTE FURNISHED. on aumeneeeinnan, 0? nbd — cunt Wire, Posed Linkoané Stetgs. STANDARDS A SPECIALTY 
° : 4 : INTIRE Franklin saan 
i ADV ELECTRIC @ rSicpraph Poles, Piling and Ties Furnished. ie . ne , a io. Sree, 109 Lexington Avenue, New York. 








THE S. K. G. SYSTEM. 


A COMPLETE SYSTEM FOR 


Long-Distance Transmission. Central Station Distribution. 
Mill and Factory Equipment. 





Generators will be wound and guaranteed for an electro-motive force as high as 


10,000 VOLTS. 


Correspondence Solicited. 


Stanley Electric Manufacturing Company, 


PITTSFIELD, MASS., U. S. A. 


e ° ° e ° BRANCH OFFICES: - ® ® ° . 
BOSTON, . . . Equitable Building. CHICAGO, . : 1506 Marquette Building. 
NEW YORE, : 39 Cortlandt Street. SAN FRANCISCO, . 300 California Street. 
ST. LOUIS, é Western Electrical Supply Co. ANDERSON, §. C. 
The ROYAL ELECTRIC COMPANY, Montreal, Canada, are sole licensees for the manufaoture 


and sale of the 8. K. C. System in Canada. 
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RECEIVED THE ONLY MEDALS OF AWARD FOR RUBBER-COVERED WIRES AND CABLES. 


WORLD’S FAIR, CHICAGO, !893. 


INSULATED WIRES AND CABLES. 


Aerial, Underground, Submarine, Interior, 
Telephone, Telegraph, Power and Lighting. 


KERIITE TAPE. 
W. R. BRIXEY, Sole Manufacturer. 


203 BROADWAY, NEW YORK. 


PARIS, 1867. 





California Electrical Works, SAN FRANCISCO. 
New Orleans Electric Company, NEW ORLEANS. 


PHILADELPHIA, (876, 


M. Du Perow, WASHINGTON. 





Wallace Electric Co., CHICAGO. 





WESTON Electrical Instrument Go.., 


1147120 William St., NEWARK, N. J., U. S. A. 


Illuminated Dial 
Station 
Instruments. 


These instruments are 
based upon the same gen- 
eral principle, and are just 
as accurate as our re; 
Standard Portable Direct- 
Current Voltmeters and 
Ammeters, but are much 
larger, and the working 

are inclosed ina 


Weston 
Standard 


Portable Direct - Readi 
Voltmeters and Millivol 
meters, Ammeters and 
Milliammeters, Wattme- 
ters and Voltmeters for 
Alternating and Direct- 
Current Circuita 

Our portable instruments 
are recognized as stand- 
ards throughout the civil- 
ized world. 

Our Semi-Portable Lab- 
oratory Standard Volt- 
meters and Ammeters are 
still better. 





cast-iron case which effect- 


ively shields the instru- Ww Standard Il 

ments from disturbing in- eston uminated They are the most relia- 
fluences of external Dial Station Voltmeter, ble, absolute standards for 
uetic fields. — Style B. Laboratory use. 


Mention the E:zorricat Review when writing for catalogues. 


Your supply maintained for 

Efficient, Long-lived and 
uaranteed sa en 

Write us before making i 
another contract. 


We are THE Lamp Renewing Company you have heard of. 


LYNN INCANDESCENT LAMP COMPANY, 


LYNN, MASS. 


WATER-WHEELS s° MOTORS 


This company is prepared to furnish and install water-wheels of the first-class, 
both Impulse and Turbine class, for large electric or mill plants, or in small 
units operated by city pressure for operating fairs, etc. 











ELECTRICAL OUTFIT WITH WATER MOTOR COMPLETE, 
FOR DOMESTIC LIGHTING, ETC. 





American Impulse Wheel Go. of New York, 


120 Liberty Street. 


The Ritchie Induction Coils 


producing best results in X-Ray work are made by us expressly for this work. 








All our coils give a spark from one to two inches above rating. It is known 
that the founder of this company invented the adopted method of induction coil 
winding in 1853. ‘ 

Send for prices and information; catalogue of fine electrical and scientific 


instruments free. é 
E. S. RITCHIE & SONS, 


Brookline, = - - Mass. 








AGENCIES: 
WESTERN ELECTRIC CO., New York. 
ELECTRIC APPLIANCE CO., Chicago. 
PETTINGELL-ANDREWS CO., Boston. 
ELECTRICAL ENGINEERING CO., Minneapolis. 
ST. LOUIS ELECTRICAL SUPPLY CO., St. Louis. 
THE BRADFORD BELTING CO., Cincinnati. 


Phillips Insulated Wire Co., 


Office and Factory, PAWTUOCEET, BR. I. 


ATHERPROOF WIRE. 








A WARNING TO USERS AND PURCHASERS 
OF KEYSTONE INSTRUMENTS. 


We have recently learned that an unscrupulous contracting and 
manufacturing concern is supplying their trade with alleged modern 
** Keystone Instruments,” which are in reality old Instruments made 
by us years ago and purchased by them at second hand, they chang- 
ing them in range and character to meet the requirements of their 
orders. These old Instruments are lacking in many of the improve- 
ments which make our modern line so desirable, and in addition have 
been botched in the change by lack of knowledge and facilities 

In view of this, we desire to inform the public that every Instru- 
ment shipped from our factory is accompanied by a certificate, duly 
signed, giving the serial number of the Instrument, its range and 
date of calibration. 

We would warn the pubiic to accept no Keystone Instruments 
unless accompanied by such a certificate. 


KEYSTONE ELECTRICAL INSTRUMENT CO., 


9th Street and Montgomery Ave., Philadelphia. 


NEW YORK. BOSTON. CHICAGO. 





STATIG X-RAY MACHINES 


FOR ALL KINDS OF 


X-Ray and Therapeutical Work. 
















Two and Four-Plate Machines. 





Special Machines built to order 





Ruhmkorff Coil Outfits, Crookes Tubes, Fluoro- 
scopes, Photo-Screens, and a complete 
line of X-Ray apparatus. 


Our new Screens and Fluoroscopes are 
absolutely NON-PHOSPHORESCENT, superior 
to tungstate of calcium and do not dete-~ 
riorate. 


Send for Catalogue No. 3. 


SWETT & LEWIS GOMPARY 


Successors to G. A. FRE! & CO., 


11 BROMFIELD 8T. 
BOSTON, MASS. 
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THE PRODUGT 
OF THE SHOPS 


_ of the Ball & Wood Company is 
» the standard for electric service. 


VERTICAL ENGINE. 

















eS 





2 ————S—‘“‘—‘élé 
Ea “= 


For catalogues, descriptive matter and 


Unexcelled economy obtained by minimum clear- in formation, address 


ance spaces and correct distribution of 
steam. 


Moderately high rotative speed. 
Superb regulation. 
A cut-off valve gear, giving rapid cut-offs and 
wide opening of ports at all points, from zero 
to three-quarter stroke. { 


Special adaptation to driving direct-connected 


eeorane. 120 Liberty Street, 


Simplicity. 





NEW + YORK. 


tm’ MONARCH ENGINE-STOP 
and SPEED-LIMIT. 


Protection to LIFE and PROPERTY. This STOP Works Entirely Independent of the Engine COVERNOR, Acting 








DIRECTLY ON THE THROTTLE-VALVE, which device is protected by Strong Patents in case of ACCIDENT in any 
Portion of the Plant, Simply Pressing an Electric Button at that Point immediately CLOSES the THROTTLE-VALVE; 


Or Automatically, by the SPEED-LIMIT at any desired Speed above the Normal, thereby Positively Preventing a 
RUNAWAY. Send for Illustrated, Descriptive Catalogue, Just Out. TELEPHONE (65 WATERBURY. 


Ses NAN ein, abaaeeetet een, MONARCH MANUFACTURING CO.. watcnoury ci 
‘ , Vice-President, > . Secretary, 
ey WATERBURY, CT. 


Interior Conduit 


(Cummings Patents) 






















See how 
it bends and 
does not break 


CORRESPOND WITH US ON 
THE CONDUIT QUESTION 


ARMORITE INTERIOR CONDUIT CO., PITTSBURGH, PA. London Oftice, No. 6 Kiburn Square 


.H. y, M r. 
The Veritys, Ltd., General Selling Agents. 


OUR NEW 
FACTORY CAN 
SUPPLY THE 

WORLD with CONDUIT 


We've had experience— it’s at your service 


R. B. COREY, Agent for Metropolitan District, 711 Havemeyer Building, New York. 








xii ELECTRICAL REVIEW 


Vol. 3I—No. 26 


— 4 








JUST ISSUED. 


No.9 CATALOGUE, 


304 pages. Sent on receipt of rocts. To THE TRADE, FREE. 


No. 5 PAMPHLET, 


100 pages. Contains full line of Bicycle, Photographic 
and Electrical Novelties, free upon application. 


MANHATTAN ELECTRICAL SUPPLY COMPANY, 


32 Cortlandt Street, New York. 














FOR SWITCHBOARD, RAILWAY 
AND MOTOR USE. 
All sizes of stranded and flexible wire 
and cables with Clark's insulation. 


Inspector Boston Fire Underwriters’ Union says:—‘A thoroughly rellable and 
desiravle wire In every respect.’ i 
r lark wire has been before the public, and in use for the t 10 years, and has met wit! 
wate Pan We tee our insulation wherever used, Aerial, na nderground, or Submarine, and 
om pes rices are as low, if not lower than any other first-class insulated wire. We skall be pl 
ogues, with terms and discounts for quantities. 


EASTERN ELECTRIC CABLE COMPANY, 
HENRY A CARE Rr pengersrecee’ 61-63 Hampshire St., BISTON, MASS. 


HERBSA® H. EUSTIS, President and Electrician. 





FARADAY CARBON CO., 


ELECTRIC LIGHT CARBONS, 


JEANNETTE, PA. 





The Best Answer 
To a Question 


on wiring can be found in 
the new book 


WIRING TABLES 


HOW THEY ARE MADE 
and HOW TO USE THEM .... 





BY THOS. C. CRIER. 





5% inches by 7144 inches, 76 pages, bound in cloth, 


PRIGE, $1.00 





Sent postage free to any address on receipt of price, by 


ELECTRICAL REVIEW PUBLISHING CO., 


TIMES BUILDING, 41 PARK ROW, NEW YORE. 








Valuable Electrical Books. 


ELECTRIC LICHT AND POWER. 


Allsop’s “‘ Practical Electric Light Fitting;” a treatise on electric 





ast wits ond Gilling, B06 oon cccovesvedadiessedectesve $1 50 
Noll’s “‘ How to Wire Buildings.” Price. .....cccecceveccecceses 1 50 
Crocker-Wheeler’s Practical Management of Dynamos and Motors ;” 

description and directions. Price.............ccsececsecssees 1 00 
Buckley’s “Electric Lighting Plants;” cost and operation. Price, 2 00 
Thompson’s “‘ Polyphase Electric Currents,” etc. New. Price...... 3 50 


Crocker’s ‘‘ Electric Lighting ;” for the use of electricians, students 
and others interested in the installation or operation of electric 


eee eee, PRINS 5055 foc eens eens cemenveweewentawberes 3 00 
Latimer’s ‘‘ Incandescent Electric Lighting ;” a practical description 

OE Gow Teme epee... BUG ono oid. 5 snc nas Sond cane vas geews 50 
Unwin’s ‘‘ Development and Transmission of Power from Central 

Stations ;” a new and timely book. Price.................0e5 3 50 
Bell’s ‘‘ Electric Power Transmission ;” a practical treatise for prac- 


ST | kos cos eae oe eee ee 2 50 


ELECTRIC RAILWAY. 


Perry’s ‘‘ Electric Railway Motors ;” their construction, operation 


TE. PONG oc. eisnckos 0S crcy ened aeee eke wnewewke 1 00 
Merrill’s ‘‘ Reference Book of Tables and Formulas for Electric 
Street Railway Engineers.” Price.............cccceccceccees 1 00 


” 


Trevert’s ‘‘Electric Railway Engineering ;” embracing practical 
hints upon power-house, dynamo, motor and line construction ; 


TOE ENO ES Or EON: (FTG ooo cskedaaweea rs eee eaerees 2 00 
Verity’s ‘‘ Electricity Up-to-Date, for Light, Power and Traction.” 

BU icdteatacnyees <d6u eebdendadnestatbabedaanai iia 1 00 
Hutchinson & Phillips’s “Ww estinghouse Electric Street Car Equip- 

DE. PU nxas sunedinendscugbantalécaneaeiaensosied 1 00 


Crosby & Bell’s ‘“The Electric Railway in Theory and Practice.” Price, 2 50 


TELEPHONE. 


Allsop’s ‘‘ Telephones: Their Construction and Fitting.” Price..... 2 00 
Hopkins’s Telephone Lines and Their Properties ; ” design and con- 

PRET GE Cy TUE, FIR ono cee csnvasavebevensos ace vse 1 50 
Poole’s ‘‘ Practical Telephone Hand-Book.” Newedition. Price... 1 50 
Webb’s ‘‘ Telephone Hand-Book.” Price.................seeeeees 1 00 
Haskins’s ‘‘ Telephone Troubles and How to Find Them ;” acom- 

plete hand-book for telephone inspectors. Price.............. 25 
Bennett’s ‘‘ Telephone Systems of Europe ;” new and very complete. 

fs EM ee ir er rn ey rrr 4 50 
Preece & Stubb’s “‘ Manual of Telephony.” Price.......ceeeeees 4 50 
Houston & Kennelly’s ‘** Electric Telephony.” Price... ...... coos 100 
Cary’s *‘ How to Make and Use the Telephone.” Price....... cece 100 

MISCELLANEOUS. 
Cushing’s “Standard Wiring.” Price.........ccccccccece.covece 1 00 
Thomson’s *‘ Dynamo Electric Machinery.” Price................. 6 00 
Meadowcroft’s ‘‘ A B © of Electricity.” Price.................... 50 
Tesla’s ‘‘ Inventions and Researches ;” by T. C. Martin. Price..... 4 00 
Edison’s ‘‘ Life and Inventions;” by W. K. L. and A. Dickson. 

BUG dic. Uda ncsx cones cane padeeuns ope eeS ees 6 60s 4 50 
Trevert’s ‘‘ How to Build Dynamo Machinery.” Price............. 2 50 
Parkhurst’s *‘ Electric Motor Construction for Amateurs.” Price.... 1 00 
Benjamiu’s ‘‘ Age of Electricity—From Amber-soul to Telephone.” 

DANN og wis gow cds c 3:6 4F ebp aie ceee ye eis te MO RIENTT FO Sia Slates oe ee 2 00 
Foster’s ‘‘ Central Station Bookkeeping.” Price................+. 2 50 
Ifouston’s “‘ Dictionary of Electrical Words, Terms and Phrases.” 

FID sch snintucdsiedem btn nns cotensee decrees panetvsanee 5 00 
Replogle’s ‘‘ Electricity and Water.” New. Price................ 1 00 
Ayrton’s ‘‘ Practical Electricity ;” for first year students of elec- 

trcet cnpmeting. Wow. Prietiscs.udvecsewSeoocesconvusewe 2 50 





All of these books sent prepaid on receipt of price. Address 


ELECTRICAL REVIEW PUBLISHING CO., 


P. 0, Box 2889, 41 PARK ROW, NEW YORK. 
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WESTERN TELEPHONE GONSTRUGTION GO. 


CHICAGO, 


TELEPHONES AND SWITCHBOARDS. 


Largest Manufacturers of Telephone Apparatus, Exclusively, in the United States. 


The United States Patent Office Use our Apparatus, 





THE AMERICAN BELL TELEPHONE (OMPANY. 
125 MILK STREET, BOSTON, MASS. 





This Company owns Letters-Patent 
No. 463,569, granted to Emile Berliner 
November 17, (891, for a combined 
telegraph and telephone, covering al! 
forms of microphone transmitters or 
contact telephones. 





We Manufacture 
all Kinds of 
Telephones and 
Supplies at 
Wholesale Prices. 


$7.50 ¢4 59 —— 
The Lockwood Transmitter 


is constructed with a “variable air space” be- 
tween electrodes and is adjusted by TENSION 
instead of pressure. It is protected by Letters 


Patent No. 528,640 and 557,588, issued Novem- 
ber 6, 1894, and April 7, 1896, respectively. The 
Lockwood is the only No contact battery tele- 
phone on the market. Parties fearing infringe- 
ment suits will do well to look up the Lockwood 
and its claims, and the promoters of long- 
distance systems will find it to be the only tele- 
phone upon the market that will fulfill their 
requirements. Address 


THaE Lock ww ookL 
Long-Distance Telephone & Telegraph Company of America. 


JOSIAH TICE, Manager. NEW BRUNSWIOE, N. J., 80 Albany &t. 


TO EARN MORE, LEARN MORE 


The Correspondence School of Technology, Cleveland, Ohio. 


ELECTRICAL, "°°" Source Tor alt 14 to'6190-Monthly Payments 7 


EZ. P. Roberts, M. E., Prest. Send for Catalogue. J. 0. Gallup, Secretary. 
Representative for Greater New York: Max OstznsEne, E. E., Consulting Engineer, 27 Thames Building, New York City. 


CARBON SPECIALTIES 


Battery Cylinders, Telephone Transmittez 
Carbons, Carbon Brushes and Mlectric 
Light Carbons. 


SOLAR CARBON & MANUFACTURING C0. 


339 FIFTH AVENUE, PITTSBURCH, PA. 


Fa TELEPHONE AND ConstRUcTION SupPLy Co. 
























HIGH GRADE NON-INFRINGING APPARATUS. 


LARGEST MANUFACTURERS OF TELEPHONES AND ACCESSORIES IN THE U. S. 

Our new Express System is adapted for use in both large and 
small exchanges, our Express switchboard is a new departure 
and possesses original features, being the most rapid switching 
apparatus ever devised. 

SELF-RESTORING DROP. 

SELF-RESTORING RING-OFF. 

RAPID RINGING DEVICE. 

Drops mounted in non-inductive metal shell, combined drop 

and jack in self-contained hard rubber case, can be removed and 


replaced in board in one minute without disturbing connections. 
Each drop indicates as to whether line is working properly. 


WILL PAY A DAILY DIVIDEND IN QUALITY OF SERVICE RENDERED. 


OUR AMERICAN SOLID BACK AMPLIFYING TRANSMITTER 


Is the most powerful instrument yet produced. ey built for 
Long and Severe Lines, and for volume of voice tra’ m, distinct- 
ness of articulation, exact reproduction of voice ond os durable qualities 
is unequaled. 

Manufacturers of full line of devices of high efficiency adapted to 
meet special requirements of service, including the best Bridging Ip- 
struments and Repeating Coils on the market. 


OVER 350 FLOURISHING EXCHANGES EQUIPPED. 
PROTECTION GUARANTEED TO PATRONS. 
EXPERT ADVICE FURNISHED. 


Correspondence solicited, address 


American Electric Telephone Co., 


Nos. 171-173 So. Canal Street, 
CHICACO. 


See our exhibit, Commerce Building, Space 11, Sone Centennial nm, Nashville. Medals 
awarded, Cotton States and International Exposition, Atlanta, 1895. 


TAKE OUR ADVICE 


NEW TELEPHONE PLANTS. 


We act as your agents in selecting and purchasing the BEST 
in the market ; also prepare plans for new construction 
and extension of existing plants, 


TELEPHONE ENGINEERS, 
ANDREWS-RYAN CO. 


Room 212, Bennett Buliding, 
NEW YORK CITY. 





















Before purchasing apparatus 
or constructing 


620 Atlantic Avenue, 
BOSTON. 


WE DO NOT MAKE ANYTHING IN THE TELEPHONE LINE. 


High- 
Potential 
Insulators. 


IN GLASS 
OR PORCELAIN. 

Will carry any current up to 
50,000 wolts. 

Used on the Niagara Falis 
and Buffalo Transmission 
Lines. 

Insulators for High-Vol- 
tage Power Transmission, 
Electric Railway, Elec- 
tric Light, Telegraph and 
Telephone Lines. 

Send for Catalogve. 


FRED. M. LOCKE, 
Victor, W. Y. 
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THE BERLIN IRON BRIDGE CO. 


Design and build IRON FIRE-PROOF POWER HOUSES, ELECTRIC LICHT STATIONS and other structures. 
EEE Send for illustrated catalogue. 


OFFICE AND works: BAST EERiLIN, Conm. 


GENERAL STREET | | STERLING |i... 


INSULATING MATERIAL. 


RAILWAY SUPPLIES. | | Soring Supply & Mfg. Co,,"*"'S, ta 20, Sue. 


en re ey mans en The Original Patentees and Manufacturers of 
PREMIER PRODUCTS. prance att st a aor ot notice," Di ‘CEMENT. LINED DUCTS 
M. R. Rodrigues, 12 Whipple Sst., Brookiy;n, N. Ye | 


Engineers and Contractors for Complete Subways. 


Address all Correspondence: NEW HAVEN, CONN. 


The Connecticut Pipe Manufacturing Company, 


Office and Factory, West Haven, . 


s Established 1865. = &. tom =, Seats —_ 
te rand ated 1892. GEO. HAR 
ot. Ruan Gen. i.” 


BUCEE INCANDESCENT 


LAMPS 


QUALITY UNEQUALED. FACTORY PRODUCTION TRIPLED. 


rE: ES VU CRE YE a oe CcoO., 
Monadnock Building, Chicago. = _ Clewveland, Ohio, 


——— 
HR HARIRSHAW ee ADIL ROBBER HTT PERCHA AULT C0, 
Cee eeeee THE BEST. * oe" sp ates 3 


ONKERS, N. Y. 


PLATINUM bon ii cisrascs, 4c Build Switches, Switehboards # Tablet Boards 


BAKER & CoO., 


408-210-412-414 N. J. R. R. Ave., NEWARK, N. J- 
NEW YORK OFFICE, 121 LIBERTY STREET. 


Scrap and Native Platinum Purchased, 


ROYCE & MAREAN,| Ci rate 
Electrical Supplies) ~~ Cure 


Lungs, 


a 3 BREAK. 
WASHINGTON, D. 4 Weak Throats, a TEYANSON quick 


Weak Bodies. ‘EVANSON”’ QUICK BREAK SWITCH FOR HIGH POTENTIAL. (Patented.) 


“BIG FOUR " I Know Where it May be Found. 'YANSON & ARMPRIESTER, 


123 N. 3d STREET, PHILADELPHIA, PA. 







































































THREE GREAT TRAINS, Would you like to know, too? 
Just a hint of it here— 
** KNICKERBOCKER SPECIAL” The WRITE FOR CATALOGUE “ D,? 





Between ST. LOUIS, INDIANAPOLIS, CLEVELAND, 


vwren mmr | rreaith Resorts) rppinger & RUSSELL CO. CREOSOTING WORKS, 


** SOUTHWESTERN LIMITED” 
DEAD OIL OF COAL TAR PROCESS. 














Between CINCINNATI, COLUMBUS, CLEVELAND, e 
NEW YORK and BOSTON. adil New Me xico CREOSOTED PILES AND TIMBER FURNISHED. 
**WHITE CITY SPECIAL” —particularly LAS VEGAS 
Between CINCINNATI, INDIANAPOLIS and CHICAGO, oan -" VALENTINE SUBW AY ELECTRICAL CONDUIT. 
Write to me... ov WORKS: LONG ISLAND CITY. OFFICE: 66 BROAD STREET, N. Y. 
E. 0. McCORMICK, OD. B. MARTIN, W. NICHOLSON, SEXD FOR CIRCULAR. 





Pass. Traffic Mgr. Genl. Pass. & Ticket Agt, Great Northern Office Building, CHICAGO. Capacity, 1,500,000 feet*per month. Cylinders, 100 feet long. 
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THE 
BRUSH ELECTRIC 
COMPANY. 


Brush apparatus has been on 
the market for 20 years. A 
majority of customers order 
supply parts direct from us. 
Many do not. We want this 
trade and are reducing our 
prices in order to secure it. 
Ask for quotations and send 
orders to the nearest Sales 
Office. 


Many stations have ex- 
changed all their small 
units for large Brush arc 
dynamos. Among them 
are the Brooklyn-Citizens 
with 3,000 lights capacity, 
Brooklyn-Municipal 800, 
Newark 3,000, Cleveland 
1,800, Philadelphia Brush 
1,500, Philadelphia-North- 
ern 1,300; Buffalo 1,500, 
Worcester 1,400, Toronto 
goo, Quebec 625, Harris- 
burg 750, Erie 750, Albany 
500, Troy 500, Paterson 
500, City of Chicago 400, 
John Wanamaker 625, Car- 
negie Steel Co. 500, 





bea! 














FIRST BRUSH ARC DYNAMDO, 1877. 





BRUSH MULTI-CIRCUIT 125-LIGHT ARC DYNAMO, 1897. 


THE 
BRUSH ELECTRIC 
COMPANY. 


SALES OFFICES: 

Schenectady, N. Y. 
Cleveland, Ohio. 
Boston, Mass., 180 Summer Street. 
New York, N. Y., 44 Broad Street. 
Philadelphia, Pa., 509 Arch Street. 
Cincinnati, Ohio, 420 West Fourth Street. 
Chicago, Ill., Monadnock Building. 
St. Louis, Mo., Wainwright Building. 
Atlanta, Ga., Equitable Building. 
Denver, Colo., Kittredge Building. 
San Francisco, Cal., 15 First Street. 
Toronto, Ont., Canadian General Electric Com- 

pany, Ltd. 
Pittsburgh, Pa., Carnegie Building. 


Over 40,000 lights ca- 
pacity in large Brush arc 
dynamos sold. A _ large 
proportion of them using 
Multi-Circuit Dynamos. 

The newly designed 
Brush dynamos have the 
following capacities: 55, 
80, 100, 125, 240, 300, 2,000- 
candle-power lights; 45, 
85, 120, 160, 1,200-candle- 
power lights. 

Brush arc lamps were 
first used in 1877. More of 





them being sold to-day 
than ever before. 


Two or more separate circuits run direct from one dynamo with any distribution of load on the different circuits, 


The advantages are absolute flexibility in handling of circuits; reduction of high voltages on circuits run from large dynamos;use of large units with 
corresponding increase of efficiency; saving in floor space, oil, belts, shafting, pulleys, attendance. 
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THE OLDEST ELECTRICAL WEEKLY IN THE NITED STATES. —~ 


ELECTRICAL REVIEW 


Vol. 31—No, 26 
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PARIS EXPOSITION MEDAL 
FOR RUBBER INSULATION. 





“18938 


WORLD’S FAIR MEDAL 
FOR RUBBER INSULATION. 


THE STANDARD FOR RUBBER INSULATION. 


——— SOLE MANUFACTURERS OF 


OKONITE WIRES, OKONITE TAPE, MANSON TAPE, 
CANDEE WEATHERPROOF WIRES. 


THE OKONITE CoO., Ltd., 


Pt 253 Broadway, NN. Y. 











. DURANT CHEEVER, 
EO. T. MA N, General 


NSON Supt. 
W. H. HODGINS, ‘Secretary. 





0990999999955 559595F 900% 


DARIUS L. GOFF, Prest. GARDINER C. SIMS, Treas. 


+ PAWTUCKET BRASS FOUNDRY 3 


VULCAN FOUNDRY CO., PROPRIETORS, ; 


OVERHEAD ELECTRIC RAILWAY 
EQUIPMENT AND SUPPLIES, ¥ 
PAW TUCE2EBT, FR. I. 


ORE 





Tne ony Water=Wheel nterace! 
~Saee————— THAT GOVERNS. 


Superintendent's Office 
CREENFIELD AND TURNER'S FALLS STREET RAILWAY CoO., 
Creenfield, Mass., November 19, 1896. 
LOMBARD WATER-WHEEL COVERNOR CO., Boston, Maas. 

Gentiemen: Your letter of November 4th ai hand; In reply, will say that the Lombard 
Governor regulates our wheels within two per cent., from full load to no load; we have 
some very heavy grades on our road, but the governor does the work for us, and does It 
well. Would recommend your governor to any one requiring uniform speed. 

oo Yours truly, H. C. CARFIELD, Superintendent. 


—The above letter will be of particular interest to those in charge of electric stations driven by water power, 
lant combines difficult conditions which are often met with ; namely, an clectris 


from the ‘toes that the above-named 
water power; the load often varies from. friction load to the ro oop’ of 


road of moderate size driven entirely by 
the plant. 


LOMBARD WATER-WHEEL GOVERNOR Co., ©! Hampshire Street, 
BOSTON, MASS. 


WATER WHEELS 


For Heads of 3 Feet to 2000 Feet. 
Especially adapted to all kinds of 


ELECTRIC POWER AND LIGHTING PLANTS. 


Recent tests at Holyoke, given below, enable us to guarantee: 

The Largest Power ever obtained from a wheel o apie. same diameter. The highest 
speed ever obtained for the same power highest mean efficiency when 
running from half to full gate. We gua guarantee also: A runner of the greatest 
possible strength. A gate unequaled in quickness and ease of opening and closing 


Test of a 45 in. SAMSON, Jan. 25, 97. ——— SAMSON, Feb.1,’97. 


Gate Rev. | Cu. Ft.) Horse | Per | Gate Cu. Ft.| Horse | Per 
a Head.| py Mi Min.|Pr. Sec. Power.| Cent. JOpen. |Heaa. lpr Min. Pr. Sec.|Power.| Cent. 


15.00] 144.00| 172.69|240.97/82.03}F ull |15.29| 194 25| 102.02/143. 44)tt. 08 
% |%§.04) 138.12| 155.03|223.61/84 33 %, |16.56) 187.75] 92.15|146.73|84 
% |15.11| 127.67) 133.24/191.06/83.68} 34 |17.33) pl 50} 83.95/138.40) 83. 
5% |15.88] 131.50] 112.65|162.80/80 25] 54 |17.54| 176.40) 68.82/109.64)80.09 
% |x6.47]| 126.87| 90.041127.73175.951 14 |17.68| 168.50! 57.69! 88.14/76. 9 


JAMES LEFFEL & CO., Springfield, Ohio, U.S. A. 


ROOT IMPROVED | 
WATER TUBE BOILER. 


SELLING AGENTS: 


Monadnock Block, 
CHICAGO, ILL. 


Security Building, 
ST. LOUIS, MO. 


ABENDROTH & ROOT MEE. CO. 
28 Cliff Street, New York. 



















Open. 
























































FRINK'S PATENT SPECIAL WIADOW REFLECTOR. 


is placed in top of window near the front glass, reflecting a strong light inward and downward, 
cutting cff the direct light from the eye o ioe =’ the effect is truly astonishing. haope ee by 
of the Union. 


the leading stores in the principal ci; 





WIRED READY FOR 
SOCKETS. 





_.BOOK OF LIGHT 
"AND ESTIMATE 
FREE. 





Pat’d April 20, 1897. 
No. 581,094, 








I. P. FRINK, 551 PEARL STREET, NEW YORK. 


Telephone 860 Franklin. GEO. FRINK SPENCER, Manager; 


G. B. STERLING & GO.. 


SHIPPERS’ MARKING CRAYONS, 
MINIATURE ELECTRIC LAMPS, 
= _-TAMPOGRAPH, 


120 Liberty Street, New York. 














SII E77_ 


THIS BOILER has been on the 
market for several years past, 
and is In use in many of the 
largest power stations in the 
united States. 


SAUTION—Beware of Infringers; they 
will be rigidly prosecuted. 


UNA 


IT iS BUILT IN 
UNITS OF FROM 5O 
TO 1,000 HORSE- 
POWER... 


. 
MANUFACTURED BY 


THE CLONBROGK STEAM BOILER Conpant, (@ 


BROOKLYN, N. Y. 
Send for New Catalogue. 

















SAFE, 
EFFICIENT, 


DURABLE. 
350,000 H.-P. IN USE, 








All wrought metal ; no flat surfaces 
or stay bolts; four manholes give access 
to every tube. Quick and steady steam 
and thorough circulation guaranteed. 


THE STIRLING COMPARY, 


PULLMAN BUILDING, CHICAGO, ILL, 





New York Office, 126 Liberty Streaa, 
Philadelphia Office, - Betz Builldieg, 
Boston Office, - Room 17. 19 Pearl St. 











